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COMPUTERIZED ALGORITHMS: EVALUATION OF CAPABILITY
TO PREDICT GRADUATION FROM AIR FORCE TRAINING

I. INTRODUCTION

In the fall of 1977, Request for Personnel Research (RPR) 77-14, Development of Improved
Methods for Predicting Involuntary Separation, was validated by the Air Force Military Personnel
Center' (AFMPC) and was included in the Air Force Human Resources Laboratory (AFHRL)
technical program. The objectives of R PR 77-14 were (a) to implement the Motivational Attrition
Prediction (MAP) computer program on the UNIVAC 1108 computer system at AFHRL, (b) to
compare the predictive efficiency of the MAP method with that of the AFHRL multiple linear
regression technique (referred to as TR ICOR) for a binary classification problem, such as prediction
of retention versus attrition within the Air Force enlisted force (c) to compare MAP and TRICOR
with other predictive methodologies capable of handling binary criterion situations, and (d) to
evaluate the efficiency of the various predictive methodologies using other binary criteria such as
graduation/elimination from Technical Training, Basic Military Training (BMT), and
Undergraduate Pilot Training (UPT). An earlier report (Albert, 1980) documents in detail research
carried out at AFHRL in support of objectives (a) to (c). The present report describes the research
accomplished in support of objective (d).

The earlier report (Albert, 1980) includes descriptions of the events leading to the initiation of
the RPR, computerized statistical algorithms, subsample selection from the first-term airman
population, independent and dependent variables, model formulation and analysis, comparison of
required computer resources, and related research efforts. A major difference between this effort and
the earlier effort is that the test design for the Technical Training, BMT, and UPT studies required
the cross-validation samples to be randomly selected from personnel who entered training in a
subsequent time frame to the one serving as a data base for creation of the validation samples;
whereas, the study concerned with the prediction of involuntary separation within the Air Force
enlisted force used validation and cross-validation samples selected from the same time frame. The
design of current studies more closely simulates a real-world prediction problem in that data from
one time period are used to develop a model for prediction into the next time period.

Sections II to VI of this report describe the statistical methodologies, the creation and analysis of
the Technical Training, BMT, and UPT data bases, and comparison of the computer resources
required. Numerous tables are displayed for comparative purposes, and results and
recommendations are provided.

K DEQCRFWNN OF STAWI3ICAL ME1UODOLOGES

Three statistical methodologies examined in this report for their ability to correctly classify
individuals as successesfiailures: TRICOR, a computer programming package containing a stepwise
regression algorithm; MAP, a computerized algorithm based on maximum likelihood estimation

'Now known as the Air Force Manpower and Personnel Center.
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and utility theory; and BAYS, a computerized algorithm utilizing Bayes' formula. TRICOR has the
capability to perform ordinary least squares (OLS) and standardized least squares (SLS)
computations. The use of SLS allows creation of a predictive model that is independent of the units
of measurement since the independent variables have been normalized to zero mean and unit
variance.

Potential improvement to OLS classification accuracy in prediction problems involving a
binary criterion is offered by the weighted least squares (WLS) technique. For this type of problem,
the error variances are unequal. Performance of the WLS computations results in constant error
variances allowing a possible decrease in the variance associated with each estimated regression
coefficient; however, implementation of an efficient WLS computer programming package to
perform analyses similar to those for OLS and SLS would not have allowed timely completion of the
milestones associated with RPR 77-14.

The stepwise regression theory of TRICOR is presented in Dixon, 1968; Draper and Smith,
1966; Efroymson, 1960; Goldberger, 1961; Goldberger and Jochems, 1961; and Pope and Webster,
1972, the maximum likelihood estimation and utility theory of MAP in Dempsey, Selhman, and Fast,
1979, and the Attribute Bayesian Classification Decision (ABCD) theory of BAYS in Moonan, 1972.
The limitations on the computerized implementations of each algorithm are discussed in Albert,
1980.

KL COMPARISON OF STAISTCAL ME'IHODOLOGfS
USI4G 7ECHINEAL 1RAIN4G DATA SASE

Technical hmsinn Populaton

The population used to create a Technical Training data base consisted of 17,562 airmen who
entered Technical Training in 1976 and 1977 for the following Air Force specialties: Apprentice
Tactical Aircraft Maintenance Specialist (Air Force Specialty Code (AFSC) 43131), Apprentice
Aircraft Armament Systems Specialist (AFSC 46230), Apprentice Inventory Management
Specialist (AFSC 64530), and Apprentice Security Specialist (AFSC 81130). These specialities were
chosen because they afforded a reasonable compromise among several desirable population
characteristics including a representative cross-section of Technical Training courses, graduation
rates that were not essentially equal to one, and a large number of individuals enrolled. In addition,
the 1976 and 1977 time frame corresponded to the most recent data base available from AFHRL
Technical Training master files. Table I presents a classification of the population by AFSC and year
entered training.

Table 1. Number of Teehaleal flsaaees by AFSC
and Year Enesed Sabbg

Year Emnd lubbg

AFSC 19"6 19??

43131 3,431 4,946
46230 832 1,956
64530 1,275 1,450
81130 1,811 1,861
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In order that each case could be classified into a criterion category in a meaningful way, training
termination designators were grouped and recoded in the following manner: designators reflecting
graduation were recoded to a value of one and designators reflecting undesirable eliminations such as
academic, unfitness or unsuitability were recoded to a value of zero. This definition of the criterion
categories parallels the criterion categorization used in the attritionketention study (Albert, 1980).
The percentage of graduates for each AFSC is shown in Table 2.

Table 2. Number and Pereentage of Technical Traming
Gmduates/Non-Gmdutes by Year Enterned Taining

Year Enwind Subdug

1976 1977

Graduates Nengmdusas Gmduales Nougnduaies

AFSC Number Peneat Number Percent Number Pemet Number Percent

43131 3,314 96.6 117 3.4 4,805 97.1 141 2.9
46230 759 91.2 73 8.8 1,820 93.0 136 7.0
64530 1,209 94.8 66 5.2 1,374 94.8 76 5.2
81130 1,703 94.0 108 6.0 1,637 88.0 224 12.0

Description of Independent Variables

Using the AFHRL Technical Training master files and Processing and Classification of Enlistees
(PACE) file, information was gathered on the following variables for the airmen in the population:

1. Scores from the aptitude tests (Administrative, Mechanical, Electrical, and General) of the Armed
Services Vocational Aptitude Battery (ASVAB).

2. Scores from the Armed Forces Qualification Test (AFQT) composite of the ASVAB.

3. Drug use admission (PDA) score (LaChar, Sparks, Larsen, and Bisbee, 1974).

4. Education-Coded as 0 (1) denoting number of years required to reach highest level of education
less than 12 (greater than or equal to 12). That is, if the number of years required to reach the highest
level of education was less than 12, this variable was assigned a value of 0. Otherwise, this variable was
assigned a value of 1.

5. Emotional instability (PEI) score (LaChar et al., 1974).

6. High school courses - The following courses were coded as 1 (0) denoting completion

(incompletion):

a. Algebra j. Trigonometry
b. Biology k. English
c. Business mathematics 1. General business
d. Chemistry m. Driver training
e. General science n. Home economics
f. Geometry o. Statistics
g. Journalism p. General mathematics
h. Photography q. Shop mathematics
i. Physics

13
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7. Age - Age in years at enlistment.

Tables Al through A% in Appendix A present distributions, means, standard deviations, and
intercorrelations of the independent variables for each combination of AFSC and year entered training.

Selection of samples

As alluded to earlier, airmen who entered Technical Training in 1976 comprised the population from
which the validation samples were selected; similarly, cross-validation samples were selected from the
population of airmen who entered training in 1977. With the exception of airmen who entered Technical
Training in 1976 for AFSC 46230, random samples of 500 and 1,000 cases were drawn without
replacement for each combination of AFSC and year entered training; therefore, each case could appear
only once in each sample but could appear in both the 500 and 1,000 case samples. An additional
requirement for the sample selection was that each sample contain the same percentage of graduates as the
population from which it was drawn. For the airmen who entered training in 1976 for AFSC 46230, a
random sample of 500 cases was drawn as in the previous manner; however, the 832 cases comprising the
population were selected as the sample corresponding to the samples of 1,000 cases selected for the other
combinations of AFSC and year entered training.

Comparison of Classification Accuracy

For each AFSC, three sets of independent variables were examined. Factors influencing the selection
of these 12 variable sets which are shown in Table 3 were the following: (a) results of the previous study
concerning the prediction of involuntary separation within the Air Force enlisted force, (b) regressions of
the criterion on a large number of independent variables for each AFSC, (c) large increases in processing
time as the number of independent variables associated with the BAYS computations increases, and (d)
limitations on the number of independent variables compatible with a MAP analysis.

The classification accuracy results associated with the application of the TRICOR, BAYS, and
MAP algorithms to a variety of binary prediction problems were compared. These results are
presented in the form of hit tables (Tables 4 to 12). As an example of the information conveyed by a
hit table, the TR ICOR hit table associated with AFSC 64530 for the 500-case validation sample using
Variable Set 11 will be described in detail. As shown in Table 8, 473 individuals who were graduates
(i.e., assigned a criterion value of 1) were classified as graduates and 3 individuals who were
nongraduates (i.e., assigned a criterion value of 0) were classified as nongraduates. In addition, 22
individuals who were nongraduates were classified as graduates and 2 individuals who were graduates
were classified as nongraduates. Therefore, 476 (or 473 + 3) individuals were correctly classified
and 24 (or 22 + 2) individuals were incorrectly classified. The classification accuracy for the
validation sample was 95.2% and for the cross-validation sample was 94.6% . The term "base rate" in
the table is defined as the percentage of correct classifications that would result if all individuals in
the sample were classified into the criterion category representing graduation; therefore, a
comparison of base rate with classification accuracy is important in evaluating the predictive utility
of a classification algorithm. An efficient algorithm would be expected to yield classification
accuracy results somewhat higher than the base rate. Another desirable property for the algorithm
would be consistent results across the particular class of problems under investigation.

The TRICOR results are hit tables generated by the OLS methodology. Hit tables associated with the
SLS methodology were generated for all problems, but their classification accuracies were so similar to the
OLS classification accuracies that they are not included in this report. The maximum difference in
classification accuracy between OLS and SLS for all AFSC-sample size-variable set combinations was .6%,

14



r

Table 3. Sets of Independent Variables for Technical Training Study

AFSC

43131 46230 64530 81130

Variable I II I II I . I U UI I II 1

Mechanical X X X X X X X X X
Administrative X
General X X X X X X
Electrical X X X X X
AFQT X X X X X
Education X X X X X X X
Algebra X X X X X X X

iology X X X
Business Math X X X
Chemistry X X X X X X
General Science X X X
Geometry X X X X X X
Journalism X X
Photography X X
Physics X X X X
Trigonometry X
English X X X X X X X
General Business X X
Driver Training X X X
Home Economics X
Statistics X X X
General Math X X X
Shoe Math X X
Age" X X X X X X X X
PEI X X
PDA X X X X X X X X X X

X-denotes presence of variable.
aFor AFSCs 46230 and 81130, coded as 0 (I) denoting age in years at enlistment less than 18 (greater than or equal to 18).

with the majority of the problems exhibiting no difference; therefore, any comparison of classification
accuracies among the MAP, BAYS, and least squares methodologies could be based on either the OLS or

t SLS results. OLS was chosen as the representative methodology of the least squares technique because the
number of operations required to perform this TRICOR option is less than the number required for SLS.

Tables 4 to 12 present results of the MAP, TRICOR, and BAYS algorithms applied to a
validation and crow-validation sample for each combination of AFSC, sample size, and variable set.

As can be observed from these tables, there was little difference among the methodologies in their
abilities to correctly classify the sampled cases into the two criterion categories. For example, the
classification accuracies from applying MAP and TRICOR to the validation and cross-validation
samples differed by less than 1% for all combinations of AFSC, sample size, and variable set, with
neither methodology exhibiting consistent superiority. For the 23 validation samples for which the
MAP algorithm converged, the classification accuracies for TRICOR were greater than those for
MAP for four problems and equal for 15 problems. For the corresponding 23 cross-validation
samples, the classification accuracies for TRICOR were greater than those for MAP for 10 problems
and equal for I I problems.
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Table 4. Hit Tables of MAP Applied to Variable Set I

for Emh Combination of AFSC and Sample Siue

Vldailoa Cron. Vfit

Acted Aced

Predicted 1 0 1 0

AFSC 43131

Sample Size - 500 1 485 15 485 15
0 0 0 0 0

Clasification Accuracy (%) 97.0 97.0

Sample Size - 1000 1 970 30 970 30
0 0 0 0 0

CaasfsWication Accuracy (%) 97.0 97.0

AFSC 46230

Sample Size - 500 1 452 45 460 34
0 3 0 5 1

Clasification Accuracy (%) 90.4 92.2

Sample Size - 100 0a 1 758 72 928 69
0 1 1 2 1

Claniication Accuracy (%) 91.2 92.9

AFSC 64530

Sample Size - 500 1 475 23 473 25
0 0 2 2 0

Claification Accuracy (%) 95.4 94.6

Sample Sia - 1000 1 949 49 948 49
0 1 1 2 1

Claification Accuracy (%) 95.0 94.9

AFSC 81130

I Sample Siae - Soo 1 470 30 440 60
0 0 0 0 0

Oaooficaion Accuracy (%) 94.0 88.0

sap sie -- 1000 1 940 60 879 119
0 0 0 1 1

auliflcatA o a ( ) 94.0 68.o

6lhiW vAnda. ample cmatl.. 832 ams.
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Table 5. Hit Tabl.s of MAP Applied to Variable Set 11
for Each Combination of AFSC and Sample Size

Validad.n Cr.. Vdidada

Aaud Aaud

Pre dc 1 0 1 0

AFSC 43131

Sample Size - 500 1 485 13 482 14o 0 2 3 1

Clasification Accuracy (%) 97.4 96.6

Sample Size - 1000 1 970 30 969 30
0 0 0 1 0

Classification Accuracy (%) 97.0 96.9

AFSC 46230

Sample Size - 500 1 455 45 465 35
0 0 0 0 0

Clasification Accuracy (%) 91.0 93.0

Sample Size - 1000a  1 756 72 929 70
0 3 1 1 0

Clasaificatimo Accuracy (%) 91.0 92.9

AFSC 64530

Sample Size - 500 1 473 21 473 25
0 2 4 2 0

Classification Accuracy (%) 95.4 94.6

Sample Size - 1000 1 947 45 945 48
0 3 5 5 2

* a (assfication Accuracy (%) 95.2 94.7

AFSC 81130

Sample Size - 500 1 470 30 440 60
0 0 0 0 0

Clawification Accuracy (%) 94.0 88.0

Sample Sise - IWO 1 940 60 879 120
0 0 0 1 0

Classification Accuracy (%) 94.0 87.9
*T6rn validtion sample tontains 832 em&s
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Table 6. Hit Tables of MAP Applied to Variable Set III

for Each Combination of AFSC and Sample Size

Validation Cross Validation

Actual Actual

Predicted 1 0 1 0

AFSC 43131

Sample Size 500 1 484 15 485 1s
0 1 0 0 0

Classification Accuracy N% 96.8 97.0

Sample Size - 1000 1 970 30 968 30
0 0 0 0 0

Classification Accuracy ()97.0 96.8

AFSC 46230

Sample Size - 500 1 455 45 465 35
0 0 0 0 0

Classification Accuracy ()91.0 93.0

Sample Size - 1001 759 73 930 70
0 0 0 0 0

Classification Accuracy ()91.2 93.0

AFSC 64530

Sample Size - 500 1 475 22 471 25
0 0 3 4 0

Classification Accuracy ()95.6 94.2

Sample Size - 10001
0

Classification Accuracy(%

AFSC 81130

Sample Size- 500 1 470 30 440 60
0 0 0 00

Classification Accuracy ()94.0 88.0

Sample Size - 1000 1 940 60 879 120
0 0 0 1 0

Classification Accuracy ()94.0 87.9

aThe validation sample contains 832 cases.
*The MAP algorithm did not converge.
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Table 7. Hit Tables of TRICOR Applied to Variable Set 1
for Each Combination of AFSC and Sample Size

Vaidation Cross Validation

Actual Actual

Predicted I 0 1 0

AFSC 43131

Sample Size - 500 1 485 15 485 15
0 0 0 0 0

Classification Accuracy (%) 97.0 97.0

Sample Size - 1000 1 970 30 970 30
0 0 0 0 0

Classification Accuracy 0 0 97.0 97.0

AFSC 46230

Sample Size - 500 1 455 45 465 35
0 0 0 0 0

Classification Accuracy (%) 91.0 93.0

Sample Size - 1000* 1 759 73 930 70
0 0 0 0 0

Classification Accuracy (%) 91.2 93.0

AFSC 64530

Sample Size - 500 1 474 22 474 25
0 1 3 1 0

Classification Accuracy (%) 95.4 94.8

Sample Size - 1000 1 950 50 950 50
0 0 0 0 0

Classification Accuracy (%) 95.0 95.0

AFSC 81130

Sample Size - 500 1 470 29 439 60
0 0 1 1 0

Classification Accuracy (%) 94.2 87.8

Sample Size - 1000 1 940 60 880 120
0 0 0 0 0

Classification Accuracy (%) 94.0 88.0

The validation ample containjs 832 case.
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Table 8 Hit Tables of TRICOR Applied to Variable Set H
for Each Combination of AFSC and Sample Size

Vadglo. Cragi Vadaedin

Atud Atud

Prdieted ! 0 10

AFSC 43131

Sample Size - 500 1 483 13 480 12
0 2 2 5 3

Casification Accuracy (%) 97.0 96.6

Sample Size - 1000 1 970 30 970 30
0 0 0 0 0

assification Accuracy (%) 97.0 97.0

AFSC 46230

Sample Sise - 500 1 455 45 465 35
0 0 0 0 0

Claification Accuracy (%) 91.0 93.0

Sample Size - 10008 1 759 73 930 70
0 0 0 0 0

asification Accuracy (%) 91.2 93.0

AFSC 64S30

Sample Size - 500 1 473 22 472 24
0 2 3 3 1

Classiiation Accuracy () 9.2 94.6

Sample sise - 1000 1 950 50 950 50
0 0 0 0 0

Casification Ac y (%) 95.0 95.0

AFSC 81130

Sample Sie - 500 1 470 30 440 60
0 0 0 0 0

aesifiation Accuracy () 94.0 08.

Sample Sin - 1000 1 940 60 880 120
0 0 0 0 0

aauificatio Accuracy () 94.0 80

-'To ,vahdst ample sestai. s ,32 c -.
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Table 9. Hit Tibles of TRICOR Applied to Variable Set !11
for Each Combination of AFSC and Sample Size

Validation Cross Validation

Actual Actual

Predicted 1 0 1

AFSC 43131

Sample Size - S00 1 485 13 482 13
0 0 2 3 2

Classification Accuracy (%) 97.4 96.8
Sample Size - 1000 1 970 30 970 30

0 0 0 0 0

Classification Accuracy (%) 97.0 97.0

AFSC 46230

Sample Size - 500 1 455 45 465 35
0 0 0 0 0

Classification Accuracy (%) 91.0 93.0

Sample Size - 10 00 a 1 759 73 930 70 j
0 0 0 0 0

Classification Accuracy (%) 91.2 93.0

AFSC 64530

Sample Size - 500 1 471 20 471 25
0 4 5 4 0

Classification Accuracy (%) 95.2 94.2

SampleSie - 1000 1 950 49 948 50
0 0 1 2 0

Classification Accuracy (%) 95.1 94.8

AFSC 81130

Sample Size - 500 1 470 30 440 60
0 0 0 0 0

C aaauifi on Accuracy (%) 94.0 88.0

Sample Size - 1000 1 940 60 880 120
0 0 0 0 0

Classification Accuracy (%) 94.0 88.0

aThe validation rmple contains 832 cass.
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Table 10. Hit Tables of BAYS Applied to Variable Set I
for Each Combination of AFSC and Sample Size

Validation Creas Validation

Actual Actual

Predicted 1 0 1 0

AFSC 43131

Sample Size - 500 1 485 15 485 15
0 0 0 0 0

Classification Accuracy (%) 97.0 97.0

Sample Size - 1000 1 970 30 970 30
0 0 0 0 0

Classification Accuracy %) 97.0 97.0

AFSC 46230

Sample Size - 500 1 455 44 460 34
0 0 1 5 1

Classification Accuracy %) 91.2 92.2

Sample Size - 1000a 1 759 73 930 70
0 0 0 0 0

Classification Accuracy %) 01.2 93.0

AFSC 64530

Sample Size - 500 1 475 23 473 25
0 0 2 2 0

Classification Accuracy %) 95.4 94.6

Salkple Size - 1000 1 949 47 944 50
0 1 3 6 0

Classification Accuracy (%) 95.2 94.4

AFSC 81130

Sample Size - 500 1 470 29 439 60
0 0 1 1 0

Classification Accuracy (%) 94.2 87.8

Sample Size - 1000 1 940 60 880 120
0 0 0 0 0

Clasification Accuracy %) 94.0 88.0

OThe validation sample contains 832 caes.
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Table 11. Hit Tables of BAYS Applied to Variable Set 11

for Each Combination of AFSC and Sample Size

Validation Cros Validation

Actual Actual

Predicted 1 0 0

AFSC 43131

Sample Size - 500 1 485 15 485 15
0 0 0 0 0

Classification Accuracy (%) 97.0 97.0

Sample Size - 1000 1 970 30 970 30
0 0 0 0 0

Classification Accuracy (%) 97.0 97.0

AFSC 46230

Sample Size - 500 1 455 44 465 35
0 0 1 0 0

Classification Accuracy (%) 91.2 93.0

Sample Size - 10001 1 758 71 930 70
0 1 2 0 0

Classification Accuracy (%) 91.3 93.0

AFSC 64530

Sample Size - 500 1 475 23 473 25
0 0 2 2 0

Classification Accuracy (%) 95.4 94.6

Sample Size - 1000 1 950 47 943 49
0 0 3 7 1

Classification Accuracy (%) 95.3 94.4

AFSC 81130

Sample Size - 500 1 470 29 440 58
0 0 1 0 2

Classification Accuracy (%) 94.2 88.4

Sample Size - 1000 1 940 60 880 120
0 0 0 0 0

Clasification Accuracy (%) 94.0 88.0

*The validation sample contains 832 caws.
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Table 12. Hit Tables of BAYS Applied to Variable Set 111
for Each Combination of AFSC and Sample Size

Vulidation Cross Validation

Actual Actual

Predicted 1 0 1 0

AFSC 43131

Sample Size - 500 1 485 13 483 15
0 0 2 2 0

Classification Accuracy (%) 97.4 96.6

Sample Size - 1000 1 970 30 970 30
0 0 0 0 0

Classification Accuracy (%) 97.0 97.0

AFSC 46230

Sample Size - 500 1 455 45 465 35
0 0 0 0 0

Classification Accuracy (% 91.0 93.0

Sample Size - 10 0 0a 1 759 73 930 70
0 0 0 0 0

Classification Accuracy (%) 91.2 93.0

AFSC 64530

Sample Size - 500 1 475 23 473 25
0 0 2 2 0

Classification Accuracy (%) 95.4 94.6

Sample Size - 1000 1 950 47 943 49
0 0 3 7 1

Classification Accuracy (%) 95.3 94.4

AFSC 81130

Sample Size - 500 1 470 30 440 60
0 0 0 0 0

Classification Accuracy (%) 94.0 88.0

Sample Size - 1000 1 940 60 880 120
0 0 0 0 0

Classification Accuracy (%) 94.0 88.0

aThe validation sample contains W2 cases.
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As discussed by Albert (1980) the MAP algorithm utilizes an iterative technique (Brown, 1967) to
solve a system of simultaneous nonlinear equations and does not always converge, denying the researcher
a direct comparison of the predictive accuracy of MAP versus TRICOR or BAYS. All classification
accuracy comparisons discussed in this report refer to the problems for which the MAP algorithm
converged. As denoted in Table 6, the MAP algorithm did not converge for the 1,000-case sample from
AFSC 64530 using Variable Set HI; therefore, a classification accuracy comparison between MAP and
TRICOR or BAYS was not possible for this problem.

As shown in Tables 4 to 6 and 10 to 12, the classification accuracies from applying MAP and BAYS to
the validation and cross-validation samples differed by less than 1% for all combinations of AFSC, sample
size, and variable set, with neither methodology exhibiting consistent superiority. For the 23 validation
samples, the classification accuracies for BAYS were greater than those for MAP for 8 problems and equal
for 13 problems. For the 23 cross-validation samples, the classification accuracies for BAYS were greater
than those for MAP for 9 problems and equal for 10 problems. A similar comparison for BAYS and
TRICOR can be derived from Tables 7 to 12. As in the other comparisons, the classification accuracies
differed by less than 1% for all combinations of AFSC, sample size, and variable set. For the 24 validation
samples, the classification accuracies for BAYS were greater than those for TRICOR for 9 problems and
equal for 15 problems and for the 24 cross-validation samples, the classification accuracies for BAYS were
greater than those for TRICOR for 3 problems and equal for 15 problems. Therefore, for the problems in
which a difference in classification accuracy was observed, TRICOR had a larger value than MAP for 70%
of the problems, BAYS had a larger value than MAP for 74% of the problems, and BAYS had a larger
value than TRICOR for 67% of the problems. In evaluating the importance of these results in the
identification of a superior classification algorithm, consideration is given also to (a) the large number of
problems for which no difference in classification accuracy was observed, (b) all differences in
classification accuracy were less than 1% , and (c) none of the methodologies showed classification
accuracy results consistently higher than the base rate. Regarding the performance of each algorithm
as a function of AFSC/sample size/variable set, there was little difference in their abilities to correctly
classify individuals as graduates/nongraduates.

Using the AFHRL automatic interaction detector algorithm, AID4 (Gott & Koplyay, 1977;
Koplyay, Gott & Elton, 1973), interactive terms were identified in an effort to improve
classification accuracy by adding these variables to the appropriate set of independent variables.
(The reader can recall that a similar analysis performed for the attrition/retention study (Albert,
1980) yielded little gain in predictive efficiency. In addition, the inclusion of interactive terms
resulted in MAP convergence difficulties.) Using the large samples from AFSCs 46230 and 81130
and Variable Set I augmented with interactive terms, hit tables were computed and compared with
previous results. The inclusion of AID-4 identified interaction terms in the model-building process
did not yield a large enough increase in classification accuracy to justify the development of a more
complicated model. From these results, no further attempts to improve classification accuracy
utilizing interactive terms were made.

IV. COMPARISON OF STATISTICAL METHODOLOGIES USING
BASIC MULTARY TRAINING DATA BASE

Basic Military Training Population

The population consisted of 30,249 airmen who entered BMT in 1976 and 30,517 airmen who
entered BMT in 1977. The 1976 and 1977 time frame corresponded to the most recent data base available
from AFHRL master files. The dependent variable was defined in a manner similar to that employed for
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the attrition/retention and technical training studies. Disposition codes/separation designation
numbers (DCs/SDNs) reflectiag graduation were recoded to a value of one and DCs/SDNs reflecting
undesirable eliminations, such as marginal productivityAnaptitude, unfitness, or unsuitability, were
recoded to a value of zero. For the 1976 subpopulation, 29,636 cases were recoded to one with the
remaining cases recoded to zero; for the 1977 subpopulation, 29,801 cases were recoded to one with
the remaining cases recoded to zero, that is, 98.0% of the cases in the 1976 subpopulation were coded
as successes and 2.0% were coded as failures. Moreover, 97.7% of the cases in the 1977
subpopulation were coded as successes and 2.3% were coded as failures.

Description of Independent Variables

The same set of aptitudinal, educational, and biographical variables used in the Technical

Training analyses were used in the BMT statistical comparisons. Tables A97 to A120 present

distributions, means, standard deviations, and intercorrelations of the independent variables for

each subpopulation.

Selection of Samples

Three random samples of 500, 1,000, and 2,000 cases were drawn from each subpopulation with
the requirement that the three samples of each particular size contain 98% , 95% , and 90%
graduates. Each case could appear only once in each sample but could appear in more than one
sample. The samples selected from the airmen who entered BMT in 1976 (1977) correspond to
validation (cross-validation) samples. A schematic representation of the sample layout is shown in
Figure 1. Although three base rates were selected in order that the statistical methodologies could be
compared in a variety of problem settings, attention was primarily focused on the 98% base rate,
which closely approximates the percentage of graduates in the population.

Comparison of Classification Accuracy

Three sets of independent variables which are shown in Table 13 were examined. These
variable sets were chosen utilizing considerations similar to tb 'se employed in selecting the variable
sets for the technical training study, Tables 14 to 22 present results of the MAP, TRICOR, and
BAYS methodologies applied to a validation and cross-validation sample for each combination of
sample size, base rate, and variable set. It can be seen from the tables that the MAP algorithm did not
converge for six combinations; therefore, classification accuracy comparisons between MAP and
TRICOR or BAYS were not conducted for these problems. As in the technical training study, the
TR ICOR results are hit tables generated by the OLS methodology. Since the maximum difference in
classification accuracy between SLS and OLS for all combinations of sample size, base rate, and
variable set was .4% with neither methodology exhibiting clear superiority, the corresponding SLS
hit tables are not provided in this report; therefore, comparisons of classification accuracies among
the MAP, BAYS, and least squares methodologies could employ either the SLS or the OLS results.
The OLS results were chosen as the basis of comparison due to considerations presented earlier.

As can be observed from Tables 14 to 22, there was little difference among the methodologies in their
ability to correctly classify the sampled cases into the two criterion categories. The classification accuracies
from applying MAP and TRICOR to the validation and cross-validation samples differed by less than 2%
for all combintions of sample size, base rate, and variable set. For the 21 validation samples, the
classification accuracies for MAP were greater than those for TRICOR for eight problems and equal for
eight problems and for the 21 cross-validation samples, the classification accuracies for MAP were greater
than those for TRICOR for nine problems and equal for eight problems. As shown in Tables 14 to 16 and
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Sample Sample Sim Sample Type P 91ase une) Q

1 500 Validation 98 2
2 500 Croa.validation 96 2

3 500 Validation 95 5

4 500 Crou-validation 95 5

5 500 Validation 90 10

6 500 Crosa-validation 90 10

7 1,000 Validation 98 2

8 1,000 Croa-validation 98 2

9 1,000 Validation 95 5

10 1,000 Cron-Validation 95 5

11 1,000 Validation 90 10

12 1,000 Crow-validation 90 10

13 2,000 Validation 98 2

14 2,000 Croa-validation 98 2

15 2,000 Validation 95 5

16 2,000 Crow-validation 95 5

17 2,000 Validation 90 10

18 2,000 Croa-validation 90 10

Figure 1. Sample layout for Basic Military Training study.

Table 13. Sets of Independent Variables

for Basic Military Training Study

Variable Seta

Variable I II I

Administrative X X X

General X X X
Electrical X X X
AFQT X X
Education X X X
Algebra X X X
Biology X
Geometry X
Photography X
English X X X

Driver Training X

Home Economics X X
Statistics X
General Math X
PEI X X X

PDA X X X

*X-denotea praence of variable.

27



Table 14. Hit Tables of MAP Applied to Variable Set I
for Each Combination of Base Rate amid Sample Size

Valdad. Cram Vulidatio

Actual Actuel

Predicted 1 0 1 0

Sample Size - 500 1 450 50 450 50
Base Rate - 90% 0 0 0 0 0
Classification Accuracy (%) 90.0 90.0

Sample Size - 1000 1 890 86 889 90
Base Rate - 90% 0 10 14 11 10
Classification Accuracy (%) 90.4 89.9

Sample Size - 2000 1 1767 158 1750 167
Base Rate - 90% 0 33 42 50 33Classification Accuracy (%) 90.4 89.2

SampleSize - 500 1 475 23 468 24
Bae Rate - 95% 0 0 2 7 1
Classification Accuracy (%) 95.4 93.8

Sample Size - 1000 1 948 45 943 50
Base Rate - 95% 0 2 5 7 0
Classification Accuracy (%) 95.3 94.3

Sample Size - 2000 1 1897 95 1894 90
Base Rate - 95% 0 3 5 6 10
Classification Accuracy (%) 95.1 9S.2

Sample Size - 500 1
BaseRate - 98% 0
Classification Accuracy (%)

Sample Size - 1000 1 980 20 960 20
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 96.0

Sample Size - 2000 1 1959 38 1958 39
Base Rate - 98% 0 1 2 2 1Classification Accuracy M% 98.0 WO.

*The MAP algorithm did not converge.
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Table 15. Hit Tables of MAP Applied to Variable Set 1

for Each Combination of Ras Rate and Sample Size

Validaion Cron Validation

Actual Actual

Predicted 1 0 1 0

Sample Size - 500 1 450 50 450 50
Bae Rate - 90% 0 0 0 0 0
Classification Accuracy (%) 90.0 90.0

Sample Size - 1000 1 890 87 890 89
Base Rate - 90% 0 10 13 10 11
Chssification Accuracy (%) 90.3 90.1

Sample Size - 2000 1
Base Rate - 90% 0
Classification Accuracy (%)

Sample Size - 500 1 475 25 475 25
Base Rate - 95% 0 0 0 0 0
Classification Accuracy (%) 95.0 95.0

Sample Size - 1000 1 950 46 944 46
Base Rate - 95% 0 0 4 6 4
Classification Accuracy (%) 95.4 94.8

Sample Size - 2000 1
Base Rate - 95% 0
Classification Accuracy (%)

Sample Size - 500 1 490 10 490 10
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 96.0

Sample Size - 1000 1 980 20 980 20
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 98.0

Sample Size - 2000 1 1960 40 1960 40
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 96.0

*The MAP algorithm did not converge.
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Table 16. Hit Tables of MAP Applied to Variable Set Ml
for Each Combination of Base Rate and Sample Size !

ValidatIon Cram Validation

Actual Actul

Predicted 1 0 1 0

Sample Size - 500 1 447 46 443 48
Base Rate - 90% 0 3 4 7 2
Classification Accuracy (%) 90.2 89.0

Sample Size - 1000 1 891 85 889 88
Base Rate - 90% 0 9 15 11 12
Classification Accuracy (%) 90.6 90.1

Sample Size - 2000 1 1761 150 1740 157
Base Rate - 90% 0 39 50 60 43
Classification Accuracy (%) 90.6 89.2

Sample Size - 500 1 475 25 473 24
Base Rate - 95% 0 0 0 2 1
Classification Accuracy (%) 95.0 94.8

Sample Size - 1000 1 945 41 936 46
Base Rate - 95% 0 5 9 14 4
Classification Accuracy (%) 95.4 94.0

Sample Size - 2000 1
Base Rate - 95% 0
Classification Accuracy (%)

Sample Size - 500 1
Base Rate - 98% 0
Classification Accuracy (%)

Sample Size - 1000 1
Base Rate - 98% 0
Classification Accuracy (%)

Sample Size - 2000 1 1960 40 1960 40
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 98.0

*The MAP algorithm did not converge.
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Table 17. Hit Tables of TRICOR Applied to Variable Set I

for Each Combination of Base Rate and Sample Sise

Validadion Cram Vdided"

Actud Actul

Predicted 1 0 1

Sample Size - 500 1 450 50 450 5
Base Rate -90% 0 0 0 0 0
Classification Accuracy (%) 90.0 90.0

Sample Size - 1000 1 88 85 888 89
Base Rate - 90% 0 12 15 12 11
Classification Accuracy (%) 90.3 89.9

Sample Size - 2000 1 1756 150 1738 157
Base Rate -90% 0 44 50 62 43
Classification Accuracy (%) 90.3 89.0

Sample Size - 500 1 474 22 466 23
Base Rate - 95% 0 1 3 9 2
Classification Accuracy (%) 95.4 93.6

Sample Size - 1000 1 948 46 943 49
Base Rate - 95% 0 2 4 7 1
Classification Accuracy (%) 95.2 94.4

Sample Size - 2000 1 1894 92 1887 93
Base Rate - 95% 0 6 8 13 7
Classification Accuracy (%) 95;1 94.7

Sample Size - 500 1 490 10 490 10
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 98.0

Sample Size - 1000 1 960 20 980 20
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 96.0

Sample Size - 2000  1 1952 37 1956 39
Bowe Rate - 98% 0 8 3 4 1

Classification Accuracy M 97.8 97.8

I
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Table 18. Hit Tables of TRICOR Applied to Variable Set I1
for Each Combination of Base Rate and Sample Size

Validadon Cram Volidadon

Actua- Actud

Predicted 1 0 1 0

Sample Size - 500 1 450 50 450 50
Base Rate - 90% 0 0 0 0 0
Classification Accuracy (%) 90.0 90.0

Sample Size - 1000 1 882 81 880 85
Base Rate - 90% 0 18 19 20 15
Classification Accuracy (%) 90.1 89.5

Sample Size - 2000 1 1759 153 1742 159
Base Rate - 90% 0 41 47 58 41
Classification Accuracy (%) 90.3 89.2

Sample Size - 500 1 474 21 462 20
Base Rate - 95% 0 1 4 13 5 

Clasification Accuracy (%) 95.6 93.4

Sample Size- 1000 1 946 44 938 44
Base Rate - 95% 0 4 6 12 6
Classification Accuracy (%) 95.2 94.4

Sample Size - 2000 1 1890 85 1867 83
Base Rate - 95% 0 10 15 33 17
Classification Accuracy (%) 95.2 94.2

Sample Size - 500 1 489 8 490 10
Base Rate - 98% 0 1 2 0 0Classification Accuracy (%) 98.2 98.0

Sample Size - 1000 1 980 20 960 20

Base Rate - 98% 0 0 0 0 0
Clasification Accuracy (%) 98.0 96.0

Sample Size - 2000 1 1952 37 1956 39
Base Rate - 96% 0 8 3 4 1
Classification Accuracy (%) 97.8 97.8

I

32

COMMISSIO



Table 19. Hit Tables of TRICOR Applied to Variable Set 11
for Each Combination of Base Rate and Sample Sixe

Validation Cros Valdaion

Atual Actuad

Predicted 1 0 1

Sample Size - 500 1 448 46 447 48
Base Rate - 90% 0 2 4 3 2
Classification Accuracy (%) 90.4 89.8

Sample Size - 1000 1 893 86 893 91
Base Rate - 90% 0 7 14 7 9
Classification Accuracy (%) 90.7 90.2

Sample Size - 2000 1 1765 154 1749 164
Base Rate - 90% 0 35 46 51 36
Classification Accuracy (%) 90.6 89.2

Sample Size - 500 1 475 22 469 24
Base Rate - 95% 0 0 3 6 1
Classification Accuracy (%) 95.6 94.0

Sample Size - 000 1 948 45 942 48
Base Rate - 95% 0 2 5 8 2
Classification Accuracy (%) 95.3 94.4

Sample Size - 2000 1 1893 88 1877 88
Base Rate - 95% 0 7 12 23 12
Classification Accuracy (%) 95.2 94.4

Sample Size - 500 1 489 8 490 10
B ne Rate - 98% 0 1 2 0 0
Classification Accuracy (%) 98.2 98.0

Sample Size - 1000 1 960 20 980 20
Base Rate - 98% 0 0 0 0 0
Claufication Accuracy (%) 98.0 9.0

Sample Size - 2000 1 1960 40 1960 40
Base Rate - 98% 0 0 0 0 0
Classification Accuracy (%) 98.0 96.0
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Table 20. Hit Tables of BAYS Applied to Variable Set I
for Each Combination of Base Rate and Sample Size

v~lan"O Crew Vafldad"

Aftul Actual

Predicted 1 0 1 0

Sample Size - 500 1 445 42 440 45
Base Rate - 90% 0 5 8 10 5
Cuaification Accuracy (%) 90.6 89.0

Sample Size - 1000 1 895 87 894 94
Base Rate - 90% 0 5 13 6 6
Claification Accuracy (%) 90.8 90.0

Sample Size - 2000 1 1779 168 1768 185
Base Rote - 90% 0 21 32 32 15
Clauification Accuracy (%) 90.6 89.2

Sample Size - 500 1 475 21 469 22
Base Rate - 95% 0 0 4 6 3
Classification Accuracy (%) 95.8 94.4

Sample Size - 1000 1 949 43 944 47
Bae Rate - 95% 0 1 7 6 3
Classification Accuracy (%) 95.6 94.7

Sample Size - 2000 1 1897 88 1887 87
Base Rate - 95% 0 3 12 13 13
Classification Accuracy (%) 95.4 95.0

Sample Size - 500 1 490 8 489 10
ae Rate - 96% 0 0 2 1 0

Classification Accuracy (%) 98.4 97.8

Sample Size - 1000 1 980 19 980 20
Base Rate - 98% 0 0 1 0 0
Cluaification Accuracy (%) 98.1 98.0

Sample Size - 2000 1 1960 39 1960 40
Base Rate - 9% 0 0 1 0 0
Classification Accuracy (%) 98.0 96.0
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Table 21. HMt Tables of DAYS Applied to Variable Set U1
for Each Comination of Sawe Rate and Sample Size

Validation Crew Validaton

Actual Actual

Predicted 1 0 1 0

Sample Size -500 1 445 42 440 45
BwRate -90% 0 5 8 10 5

Classification Accuracy M% 90.6 89.0

Sample Size- 1000 1 896 89 888 96
Base Rate -90% 0 4 11 12 2
Classification Accuracy N% 90.7 89.0

Sample Size - 2000 1 1782 170 1770 183
Base Rate -90% 0 18 30 30 17
Classification Accuracy M% 90.6 89.4

Sample Size - 500 1 475 22 470 24
BaefRate -95% 0 0 3 5 1
Classfication Accuracy M% 95.6 94.2

Sample size - 1000 1 950 44 948 47
Base Rat -95% 0 0 6 2 3
Classification Accuracy M% 95&6 95.1

Sample Size - 2000 1 1897 87 1885 87
Base Rate -95% 0 3 13 15 13
Clasification Accuracy M% 95.5 94.9

Sample size- Soo 1 489 6 489 10
BaaeRate -98% 0 1 4 1 0
Clasfication Accuracy M% 96.6 97.8

Sample size - 1000 1 960 19 960 20
Base Rate- 98% 0 0 1 0 0
Classification Accuracy M% 96.1 98.0

Sample Size - 2000 1 1960 40 1960 40
Bae Rate- 98% 0 0 0 0 0
Casuffication Accuracy M% 96.0 96.0
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Table 22. Hit Tables of BAYS Applied to Variable Set M!1 d
for Each Combination of Base Rate and Sample Size

Valdatlom Crea Vaidadon

Aetua Actug

Predieted 1 0 1 0

Sample Size - 500 1 450 48 448 49
Base Rate - 90% 0 0 2 2 1
Classification Accuracy (%) 90.4 89.8

Sample Size - 1000 1 893 83 886 96
Base Rate - 90% 0 7 17 14 4
Classification Accuracy (%) 91.0 89.0

Sample Size - 2000 1 1784 168 1770 184
Base Rate - 90% 0 16 32 30 16
Clasification Accuracy (%) 90.8 89.3

Sample Size - 500 1 475 22 468 21
Bae Rate - 95% 0 0 3 7 4
Classification Accuracy (%) 95.6 94.4

Sample Size - 1000 1 949 44 947 47
Base Rate - 95% 0 1 6 3 3
Classification Accuracy (%) 95.5 95.0

Sample Size - 2000 1 1895 85 1880 87
Base Rate - 95% 0 5 15 20 13
Classification Accuracy (%) 95.5 94.6

Sample Size - 500 1 489 7 490 10
Bae Rate - 96% 0 1 3 0 0
Classification Accuracy (%) 98.4 98.0

Sample Size - 1000 1 960 19 960 20
Base Rate - 98% 0 0 1 0 0
Classification Accuracy (%) 9.1 96.0

Sample Size - 2000 1 1960 39 1960 40
ase Rate - 96% 0 0 1 0 0

Classification Accuracy (%) 96.0 96.0

20 to 22, the classification accuracies from applying MAP and BA I b to the validation and crom-validation
samples also differed by less than 2% for all combinations of sample size, base rate, and variable set, with
neither methodology exhibiting consistent superiority. For the 21 validation samples, the classification
accuracies for BAYS were greater than those for MAP for 18 problems and equal for three problems and
for the 21 cross-validation samples, the classification accuracies for BAYS were greater than those for
MAP for seven problems and equal for six problems. Z
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Similar comparisons for BAYS and TRICOR can be derived from Tables 17 to 22. As in the
earlier comparisons, the classification accuracies differed by less than 2% for all combinations of
sample size, base rate, and variable set. For the 27 validation samples, the classification accuracies
for BAYS were greater than those for TRICOR for 23 problems and equal for 4 problems and for the
27 cross-validation samples, the classification accuracies for BAYS were greater than those for
TRICOR for 15 problems and equal for 6 problems. Therefore, for the problems in which a
difference in classification accuracy was observed, TR ICOR had a larger value than MAP for 35% of
the problems, BAYS had a larger value than M AP for 76% of the problems, and BAYS had a larger
value than TRICOR for 86% of the problems. If these results are compared to the corresponding
Technical Training results, it appears that, in relation to BAYS and MAP, TRICOR does not
perform as well on the B MT data set; however, consideration of the importance of this result should
include the facts that no difference in classification accuracy was observed for a large number of
problems and that none of the methodologies exhibited classification accuracy results consistently
higher than the base rate. Regarding the performance of each algorithm as a function of base rate/
sample size/variable set, there was little difference in their abilities to correctly classify individuals as
successes/failures.

V. COMPARISOI OF STATISTICAL METHODOLOGIES USING
UNDERGRiADUATE PILOT TRAINING DATA BASE

Undergraduate Pilot Training Population

The design and analysis of this study was influenced by conferences with personnel in the AFHRL
Manpower and Personnel Division, who have considerable experience studying UPT data sets. In
particular, the results of previous UPT studies impacting on the current effort were discussed in detail.
This coordination resulted in a research plan complementing previous work.

Two important definitions for the dependent variable emerged. In the first definition, training status
designators reflecting graduation were recoded to a value of one and those reflecting undesirable
eliminations were recoded to a value of zero. In the second definition, training status designators
reflecting graduation were recoded to a value of one; however, only training status designators reflecting
elimination due to flying deficiency were recoded to a value of zero. Hereafter, dependent variables
defined by the first and second definitions will be referred to as the first and second dependent variables,
respectively. The population consisted of 6,191 individuals enrolled in UPT in FY74 to FY78. The
number of individuals enrolled and percentage graduating for each fiscal year are shown in Tables 23 and
24. Of course, the set of cases for which the second dependent variable is defined is a subset of the set of
cases for which the first dependent variable is defined.

Table 23. By Fiscal Year, Number and Percentage of Undergraduate Pilot Training
Graduates/Nongraduates for Which the First Dependent Variable is Defined

Graduate. Nongrsduate
Fscal Year Number of Indi-

Enrolled in UPT viluas Enrolled Number Percent Number Percnt

1974 2,081 1,538 73.9 543 26.1
1975 1,617 1,264 78.2 353 21.8
1976 1,345 1,069 79.5 276 20.5
1977 606 525 86.6 81 13.4
1978 542 473 87.3 69 12.7
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Table 24. By Fiscal Year, Number and Percentage of Undergraduate Pilot Training
Graduates/Nongraduates for Which the Second Dependent Variable is Defined

Graduates Nongraduates

Fiscal Year Number of ludi-
Enrolled in UPT viduals Enrolled Number Percent Number Percent

1974 1,786 1,538 86.1 248 13.9
1975 1,430 1,264 88.4 166 11.6
1976 1,218 1,069 87.8 149 12.2
1977 563 525 93.3 38 6.7
1978 506 473 93.5 33 6.5

Description of Independent Variables

Using the AFHRL UPT files, Officer Gain/Loss file, and Uniform Officer Record file, information
was gathered on the following variables for the trainees in the population:

1. Navigator, officer and pilot scores from the Air Force Officer Qualifying Test (AFOQT).
2. Age - Age in years at entrance to UPT.
3. Prior service - Coded as 0 (1) denoting months of total active federal military service less

than 12 (greater than or equal to 12) at entrance to UPT.
4. Academic background - Coded as 1 (0) denoting technical (nontechnical) bachelor degree

specialty.
5. Marital status - Coded as 1 (0) denoting married (single).
6. Source of commission - Coded as 1 (0) denoting Reserve Officer Training Corps (Officer

Training School) graduate.

Tables A121 to A170 present distributions, means, standard deviations, and intercorrelations of the
independent variables for each fiscal year.

Comparison of Classification Accuracy

As mentioned earlier, two dependent variables were defined for the UPT data base. The analyses for
both dependent variables will be d.cussed concurrently. For the purpose of brevity, any statement that
does not specifically refer to one of the dependent variables should be assumed to apply to both dependent
variables.

A major difference between the analysis of the UPT data base and earlier data bases was that for
the UPT data base several combinations of validation/cross-validation data sets were constructed.
Each validation and cross-validation "sample" included all trainees in the population who enrolled
in UPT during the fiscal year(s) encompassed by the particular sample. The six combinations of
validation/cross-validation samples were the following: FY74/FY75, FY74-75/FY76, FY74-76/
FY77, FY74-77SFY78, FY741FY78 and FY77/FY78. The number of cases in each validation and
cross-validation sample can be readily computed from Tables 23 or 24. Tables 25 to 30 present

'results of the MAP, BAYS, and TRICOR methodologies applied to the various validation/cross-
validation combinations described above. As before, the TR ICOR results are hit tables generated by
the OLS methodology. SLS computations were performed on each validation/cross-validation
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Table 25. MAP Hit Tables Using the First Dependent Variable

V¥lidadom Cv.-Vdlda a

Vejdadton/Cr"u- Actual At
Valdatlo. ________

Sumpe Peditod 1 0 1 0

FY74/FY75 1 1537 541 1361 351
0 1 2 3 2

amdication Accuracy (%) 74.0 76.1

FY74-75/FY76 1 2600 693 1068 275
0 2 3 I 1

(aWadfimtie Accuracy (%) 75.8 79.5

FY74.76/FY77 1 3869 1169 525 81
0 2 3 0 0

Camification Accuracy (%) 76.8 86.6

FY74-77/FY78 1 4394 1250 473 69
0 2 3 0 0

aaumfieo Accuracy (%) 77.8 87.3

FY74/FY78 1 1537 541 472 68
0 1 2 1 1

(]oufication Accuracy 0) 74.0 87.3

FY77/FY78 I 525 60 472 66
0 0 1 1 3

aa.ifcadton Accuracy (%) 868 87.6
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Table 26. TRICOR Mt Tables Using the First Dependent Variable

Validation Cro-Voadt

Validatio/Cm~a- Actuti Aetual
Validation
Sample Pwdicood 1 0 1 0

FY74IFY75 1 1536 541 1261 351
0 2 2 3 2

asmification Accuray ()73.9 78I

FY74.751FY76 1 210 893 1068 275
0 2 3 1 1

aamdfcatio Accuracy (75.8 79.5

FY74-76'FY77 1 3866 1167 522 so
0' 5 5 3 1

f~nicauion Accuray ()76.8 86.3

FY74-77/FY78 1 4393 1250 473 69
0 3 3 0 0

aMdficadon Accuracy ()77.8 87.3

FY74tFY7$ 1 1536 541 472 68
0 2 2 1 1

C~laiaAccuracy ()73.9 8.

FY77/FY78 1 525 so 473 66

amodflcatice Accuracy (%8. 87.8
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Table 27. BAYS Hit Tables Using the First Dependent Variable

Validation Croa-Vaidation

Vaidation/Creaa- Actual Atual
Validation

Samples Pkedctied 1 0 1 0

FY74/FY75 I 1535 539 1259 350
0 3 4 5 3

Caaificadon Accuracy (%) 74.0 78.0

FY74-75/FY76 1 2802 895 1066 276
0 0 1 3 0

Claaification Accuracy (%) 75.8 79.3

FY74-76/FY77 1 3871 1172 525 81
0 0 0 0 0

Classification Accuracy (%) 76.8 86.6

FY74-77/FY78 1 4396 1253 473 69
0 0 0 0 0

Classification Accuracy (%) 77.8 87.3

FY74/FY78 1 1535 539 472 68
0 3 4 1 1

Climfication Accuracy (%) 74.0 87.3

FY77/FY78 I 525 79 470 68
0 0 2 3 1

(Casieation Accuracy (%) 87.0 86.9
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Table 28. MAP Hit Tables Using the Second Dependent Variable

Validation Crege-Valldade.n

Validation/Crem- Actual Actual
Validation
samples Piedleied 1 0 1 0

FY74tFY75 I 1538 247 1262 165
0 0 1 2 1

Classification Accuracy 8 6.2 88.3

FY74-75/FY76 1 2802 413 1068 148

Cassification Accuracy ()87.2 87.8

FY74-761FY77 1 3870 561 525 37
0 1 2 0 1

Classification Accuracy N% 87.3 93.4

FY74-77/FY78 *

'0
Casification Accuracy (%)I

FY74/FY78 1 1538 247 473 32
0 0 1 0 1

Caifcation Accuracy ()86.2 93.7

FY77/FY78 1 525 37 473 33
0 0 1 0 0

Classification Accuracy ()93.4 93.5

*The MAP algorithmt did not converge.
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Table 29. TRICOR Hit Tables Using the Second Dependent Variable

Validation Cress-Vallidfiau

vaudadtef/Cram- Actual Actual
Validation _________

S-pkl Padiced 1 0 1 0

iY74/F175 1 1538 248 1264 166
o 0 0 0 0

anificao, Accuracy () 86.1 U.4

FY74-75/FY76 1 2800 413 106 148
0 2 1 1 1

Cimilricaton Accuracy () 87.1 87.8

FY74-76/FY77 1 3871 563 525 38
0 0 0 0 0

lmofwiado Accuracy (%) 87.3 93.3

FY74-77/FY7S 1 4392 598 473 32
0 4 3 0 1

amilcation Accuracy (&) 880 93.7

FY74/FY78 ! 1538 248 473 33
o 0 0 0 0

Camilcaiv Accuacy (%) 86.1 93.5

FY77/FY78 1 525 37 473 33
0 0 1 0 0

asaificatio, Accuracy ( ) 93.4 93.5

I.4

iI



Table 30. BAYS Hit Tables Using the Second Dependent Variable

Validation Cros-VauIdation

Vaidation/Cros- Actual Actual
Validation
SPples lwdicted 1 0 1 0

FY74/FY75 1 1538 247 1264 166

0 0 1 0 0
Classification Accuracy (%) 86.2 88.4

FY74-75/FY76 1 2802 413 1069 149
0 0 I 0 0

Classification Accuracy (%) 87.2 87.8

FY74-76/FY77 1 3871 563 525 38
,,0 0 0 0 0

Clsuification Accuracy (%) 87.3 93.3

FY74-77/FY78 1 4396 601 473 33
0 0 0 0 0

Classification Accuracy (%) 88.0 93.5

FY74/FY78 1 1538 247 471 33
0 0 1 2 0

Clasirwation Accuracy (%) 86.2 93.1

FY77/FY78 1 525 38 473 33
0 0 0 0 0

Classification Accuracy (%) 93.3 93.5

combination; however, the maximum difference in classification accuracy between SLS and OLS for
all combinations was .5% with the majority of the problems showing no difference. In fact, with the
second dependent variable, no difference was observed for all problems. Since the SLS classification
accuracies were so similar to the OLS classification accuracies, the SLS hit tables are not presented in
this report.

As can be observed from Tables 25 to 30, there was little difference among the methodologies in
their ability to correctly classify the sampled cases. The classification accuracies from applying MAP,
TRICOR, and BAYS to all validation/cross-validation data sets differed by less than 1% for al
pairwise comparisons of the three methodologies with none of the methodologies showing consistent
superiority over any other methodology. For the problems in which a difference in classification
accuracy was observed, TRICOR had a larger value than MAP for 20% of the problems, BAYS had
a larger value than MAP for 25% of the problems and BAYS had a larger value than TRICOR for
54% of the problems. When evaluating the importance of these results, consideration should be
given to the facts that no difference in classification accuracy was observed for a large number of
problems, and none of the methodologies exhibited classification accuracy results consistently higher
than the base rate.

VIL COMPARISON OF REQUIRED COMPUIER RESOURCES

A comparison of the computer resources required to perform the BAYS, MAP, and TRICOR
computations yielded results similar to those reported for the retention/attrition study (Albert,
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1980). As discussed in Sections III through V, there was little difference among the methodologieb
regarding classification accuracy; however, there were differences in the computer resources
required to perform the computations for each methodology. Coinciding with the accomplishment
of the analyses described in this report, a computerized algorithm, referred to as Likelihood
Function Estimation (LIFE), which performs the same function as MAP was developed. According
to thelgovernment project monitor for this effort, the LIFE algorithm (Dempsey et a4. 1979) should
converge more rapidly and more frequently (i.e., fail to converge for fewer problems) than the M AP
algorithm, while maintaining the same degree of predictive accuraey; however, the mass storage
constraints that apply to MAP also apply to LIFE. A major contributor to this purported gain in
processing efficiency was the replacement of the iterative technique to solve a system of
simultaneous nonlinear equations with a more efficient one (Hausman & Wise, 1976). The effects
on processing time and classification accuracy of using LIFE rather than M AP have not been fully
investigated; however, preliminary evidence indicates that processing time will be significantly
reduced.

All of the comparisons in this section refer to the version of each computer program presently
operational on the AFHRL UNIVAC 1108. The magnitude of the differences could vary depending
on the computer system employed and, with additional research (as was done for the MAP
algorithm), the BAYS and TRICOR computerized algorithms could be streamlined with respect to
input/output (1/0) time, central processing unit (CPU) time, or mass storage required. For example,
BAYS could be modified to utilize a variable packing factor for storing cases on a record, dynamic
storage allocation, and computational shortcuts to decrease the number of data file passes. Although
the specific results presented in this section depend on the computer system and program version
employed, the comparison should still be a valuable guide for researchers who wish to estimate the
computer resources required to perform the BAYS, TRICOR, M AP, or LIFE (i.e., if a relationship
between MAP and LIFE processing times is derived) computations on the AFHR L UNIVAC 1108
or a similar computer syotem without significantly modifying the computerized algorithms.

As discussed by Albert (1980), an increase in the number of independent variables associated
with a BAYS problem results in a dramatic increase in processing time. Over 80% of the total time
for each BAYS run was allocated to 1A0 processing. An increase in the number of cases per sample
resulted in a proportionate increase in total (and 1/0) processing time. For the UPT study, the total
times required for MAP processing were approximately 7% to 13% of the total times required to
process a similar BAYS problem with the CPU times comprising approximately 86% to 96% of the

total time. For the Technical Training and BMT studies, the CPU times for MAP comprised
approximately 76% to 97% of the total time. A similar comparison of total times between MAP and
BAYS for these two studies was not straightforward because in each run the BAYS computerized
algorithm solved three problems -corresponding to the three variable sets for each combination of
AFSC and sample size or base rate and sample size. The problems were "stacked" to minimize the
computer resources required for this effort. Summing the total times for the three M AP runs
corresponding to each BAYS run shows that the total time required for MAP processing was less
than 10% of the total time required to process three similar BAYS problems, with the CPU time
comprising approximately 85% to 94% of the total time. In addition, a direct comparison of
TRICOR processing times with MAP and BAYS processing times was not straightforward since each
TRICOR run performed both the SLS and OLS computations on the same problem groupings as
previously described for the BAYS algorithm; however, comparisons will still be made to point out a
general pattern of computer resource requirements. The total times required for TRICOR
processing were less than 20% of the total times required to process a similar BAYS problem with
the CPU time and IA) time comprising approximately 9 to 17% and 63% to 77% of the total time.

respectively.

As mentioned earlier, examination of the computer resources required for analysis of the
Technical Training, BMT and UPT data files by each statistical algorithm yields results similar to
those of Albert (1980). The 1/0 time required for M AP computations is small in relation to the totalj
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time since a large amount of information is retained in mass storage, necessitating little file handling;
however, mass storage constraints severely restrict the size of problems acceptable for M AP solution.
An increase in the number of independent variables associated with a MAP problem causes a
corresponding decrease in the maximum number of cases allowable for analysis. In addition, as the
number of independent variables increases, the processing time associated with a M AP run increases
more rapidly than the processing time associated with a TR ICOR run. Most of this increase is due to
a large increase in CPU time. Therefore, it appears that the TB ICOR algorithm becomes more
efficient than the MAP algorithm with respect to total time required as the number of independent
variables increase. The 1/0 times presently required to process BAYS problems limit the use of this
methodology to the solution of smaller problems than could be processed by the TR ICOR or MAP
algorithms. Consequently, for problems involving a large number of cases and independent
variables, the THICOR algorithm may provide the only solution within acceptable time and mass
storage constraints.

VE. SUM4MARY AND RECOMMENDAIUONS

In order to fulfill the requirements for RPR 77-14, the abilities of the MAP, BAYS, and
TB ICOR algorithms to correctly classify individuals as graduates or nongraduates from several Air
Force training programs were compared. These programs included Technical Training, BM T, and
UPT. Albert (1980) has documented the research that implements the MAP computer program on
the AFHRL UNIVAC 1108 computer system and has compared the predictive efficiencies of the
MAP, BAYS, and TRICOR algorithms in classifying airmen as normal dischargees (including active
duty status) or involuntary dischargees. A major difference between the current and past efforts is
that the test design for the Technical Training, B M T, and U PT studies required the cross-validation
samples to be randomly selected from personnel who entered training in a time frame subsequent to
the one serving as a data base for creation of the validation samples. However, the test design for the
attrition/retention study by Albert (1980) required the validation and cross-validation samples to be
randomly selected from the same time frame. The time frames selected for each of the current
studies corresponded to the most recent data base available from the AFHRL master files. The
design of these studies more closely simulates a real-world prediction problem in that data from one
time period are used to develop a model for prediction into the next time period.

All of the information required to create a data base for the Technical Training, BM T, and UPT
studies was available in AFHRL master files; however, creation of program compatible data files was
time consuming. The Technical Training population consisted of 17,562 airmen who entered
training in 1976 and 1977 for AFSCs 43131,46230,64530 or 81130. For each AFSC, several subsets
of the following variables and/or transformations of the variables were selected for development of
predictive models by each methodology: (a) scores from the aptitude tests (Administrative,
Mechanical, Electrical, and General) of the ASVAB, (b) AFQT score, (c PDA score, (d 0/1 score
denoting number of years required to reach highest level of education less than 12/greater than or
equal to 12, (e) PEI score, (f) age in years at enlistment, and (g) high school completion of algebra,
biology, business mathematics, chemistry, general science, geometry, journalism, photography,
physics, trigonometry, English, general business, driver training, home economics, statistics, general
mathematics, and shop mathematics. In general, random samples of 500 and 1,000 case were drawn
without replacement for each combination of AFSC and year entered training with the requirement
that each sample contain the same percentage of graduates as the population from which it was
drawn.

The B M T population consisted of 60,766 airmen who entered training in 1976 and 1977. Three
subsets of the independent variables used in the Technical Training study were selected for
development of predictive models by each methodology. To examine the classification accuracies of
the statistical methodologies in a variety of problem settings, samples were constructed so that all
possible combinations of three sample sizes (500, 1,000, and 2,000 cases) and base rates (0 95% ,
and 98% ) could be analyzed for each set of independent variables.1
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The UPT population consisted of 6,191 individuals enrolled in pilot training in FY74 to FY78.
The following variables were selected for development of predictive models by each methodology:
(a) navigator, officer, and pilot scores from the AFOQT, Wb age in years at entrance to U PT, (c) 0/1
score denoting months of total active Federal military service less than 12/greater than or equal to
12, (d 0/1 score denoting nontechnicalkechnical bachelor degree specialty, (e) 0/1 score denoting
single/married, and Wf 0/1 score denoting OTS/R1OTC graduate. Several combinations of validation/
cross-validation data sets were constructed where each validation or cross-validation sample included
all trainees in the population who enrolled in UfPT during the fiscal year(s) encompassed by that
particular sample.

The classification accuracies and computer resource requirements associated with the
application of each statistical methodology to a variety of Technical Training, BMT, and UPT
binary prediction problems were compared resulting in several general conclusions. As in the
retention/attrition study by Albert (1980), there was little difference among the methodologies in
their ability to classify individuals correctly. In addition, none of the methodologies yielded
classification accuracy results consistently higher than the base rate. All comparisons of classification
accuracy among the MAP, BAYS, and least squares methodologies are based on the OLS results.
OLS was chosen as the representative methodology of the least squares technique since the SLS
classification accuracies were so similar to the OLS classification accuracies and the number of
operations required to perform the OLS option is less than the number required for SLS. The
inclusion of AID-4 identified interaction terms in the model-building process did not yield a large
enough increase in classification accuracy to justify the development of a more complicated model.

Convergence difficulties were encountered during the MAP analyses; therefore, a comparison
of predictive efficiencies among the methodologies did not exist for all problems. Although the
classification accuracy results were similar, there were differences in the computer resources
required to process the data for each methodology. These differences were similar to those observed
for the retention/attrition study (Albert, 1980). For all analyses, the total time required to process a
group of BAYS problems was appreciably longer than the total time required to process a similar
group of MAP or TR ICOR problems, primarily because of the large amount of 1/0 time associated
with performing the BAYS computations. If a proposed modification to the BAYS algorithm is
implemented, the 1/0 time required for processing a BAYS problem could be greatly reduced;
however, the total times associated with the BAYS problems still would greatly surpass the times for
similar M AP or TRICOR problems. Since a large amount of information is retained in mass storage
necessitating little file handling, the 1/0 time required for a M AP problem is small in relation to the
total time; however, the CPU time required, which increases rather rapidly as the number of
independent variables increases, is large in relation to the total tim'e. As discussed in the previous
section, a computer program (LIFE) has been developed to replace M AP. The LIFE program seems
to offer a reduction in processing time for M AP-type analyses, while maintaining the same level of
predictive accuracy. Results regarding the comparison of computer resources should be extended to
the LIFE algorithm by deriving a relationship between MIAP and LIFE processing times. Due to
mass storage constraints which severely restrict the size of problems acceptable for M AP solution, it
is especially important with MAP, as it is desirable for other methodologies, to employ an efficient
variable selection technique.

If the number of cases and independent variables associated with a particular problem is large,
the efficient data-handling capabilities of the TR ICOR algorithm assume added significance; in fact,
TR iCOR may be the only method of the three to obtain a solution within acceptable time and mass
storage constraints.

If one of these methodologies is to be used repeatedly as an operational tool to solve the type of

problem investigated in this report, an effort should be initiated to tailor the identified algorithm to
the specific requirements of that application.
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APPENDIX A: CHARACTERISTICS OF THE TECHNICAL TRAINING,
BASIC MILITARY TRAINING. AND UNDERGRADUATE

PILOT TRAINING POPULATIONS

Table A]. Disbibution of the ASVAB Administive Aptitude
Test Scowes fortbe 1976 AFSC 43131 Population

Airmen Falling in Score nterval
Scowrnerval
(Pecntile) Number Pernent

<20 26 0.8
20-29 241 7.0
30-39 336 9.8
40-49 624 18.2
50-59 662 19.3
60-69 592 17.3
70-79 482 14.0
80-89 272 7.9
90-99 196 5.7

Table A2. Distribution of the ASVAB Mechanical Aptitude
Test Scores bribe 1976 AFSC 43131 Population

Airmen Falling in Score nerval
ScorenInterval

(Percentile) Number Percent

<60 631 18.4
60-69 713 20.8
70-79 568 16.6
80-89 776 22.6
90-99 743 21.7
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Table A3. Dis trihution of the ASVAB Electrical Aptitude
Test Scores for the 1976 AFSC 43131 Population

Aimen Falling in Scow hierval
Scor Inerval

(Pe menfie) Number Percent

<30 25 0.7
30-39 67 2.0
4049 246 7.2
50-59 433 12.6
60-69 737 21.5
70-79 780 22.7
80-89 610 17.8
90-99 533 15.5

Table A4. Distribution of the ASVAB General Aptitude
Test Scores for the 1976 AFSC 43131 Population

Airmen Falling in Scorw herval
Scorne Interval

PecendlIe) Number Percent

<50 346 10.1
50-59 683 19.9
60-69 778 22.7
70-79 675 19.7
80-89 483 14.1
90-99 466 13.6

Table A5. Distribution of the AFQT Scores
for the 1976 AiSC 43131 Population

Aimen Faling in Scor Interval
Scow Interval

(Percenle) Number Percent

<30 16 0.5
30-39 221 6.4
4049 395 11.5
50-59 690 20.1
60-69 762 22.2
70-79 601 17.5
80-89 483 14.1
90-99 263 7.7
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Table A6. Dietibution of the PDA Scows
for the 1976 AFSC 43131 Population

Ahmen Faing In Scow Inteml

Scow iterval Number Fewent

0-2 1,180 34.4
3-5 1,227 35.8
6-8 667 19.4
9-11 247 7.2

12-14 79 2.3
15-17 28 0.8
18-20 2 0.0
21-23 1 0.0

Table A 7. Distribution of Age at Enlistment
fbr the 1976 AFSC 43131 Population

Age (Yean) Number Feiwem

17 40 1.2

18 571 16.6
19 1,268 37.0
20 654 '.I
21 384 11.2
22 230 6.7
23 118 3.4

-924 166 4.8

Table A8. Dislbut&on of ihe PEi Scoes
for the 1976 AFSC 43131 Population

Alman Faag I Seorn lie Mal

Scown hIerval Number Fewnelt

0-1 1,766 51.5
2-3 1,136 33.1
4-5 369 10.8
6-7 119 3.5
8-9 30 0.9

10-11 9 0.3
12-13 1 0.0
>13 1 0.0
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Table A'?. Distribution of Education
for the 1976 AFSC 43131 Population

I 0

N unibe r Percent N umbe r Percent

3,212 93.6 219 6.4

Table A 10. Distribution of Completion/lncompletion of High School
Cowses for the 1976 AFSC 43131 Population

Completion Incompletion

Course Number Percent Number Percent

Algebra 2,479 72.3 952 27.7
Biology 2,516 73.3 915 26.7
Business Math 633 18.4 2,798 71.6
Chemistry 844 24.6 2,587 75.4
General Science 2,862 83.4 569 16.6
Geometry 1,614 47.0 1,817 53.0
Journalism 318 9.3 3,113 90.7
Photography 111 3.2 3,320 96.8
Physics 507 14.8 2,924 85.2
Trigonometry 458 13.3 2,973 86.7
E nglish 3,242 94.5 189 5.5
General Business 725 21.1 2,706 78.9
Driver Training 2,752 80.2 679 19.8
Home Economics 1,292 37.7 2,139 62.3
Statistics 85 2.5 3,346 97.5
General Math 2,960 86.3 471 13.7
Shop Math 1,137 33.1 2,294 66.9
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Table All. Means and Standard Deviations of the Independent
Variables for the 1976 AFSC 43131 Population

Independent Variable Mean SD

Mechanical 73.40 14.40
Administrative 55.44 18.87
General 67.59 14.94
Electrical 69.41 15.95
AFQT 65.08 16.23
Education .94 .24
Algebra .72 .45
Biology .73 .44
Business Math .18 .39
Chemistry .25 .43
General Science .83 .37
Geometry .47 .50
Journalism .09 .29
Photography .03 .18
Physics .15 .35
Trigonometry .13 .34
English .94 .23
General Business .21 .41
Driver Training .80 .40
Home Economics .38 .48
Statistics .02 .16
General Math .86 .34
Shop Math .33 .47
Age 19.85 1.75
PEI 1.85 1.82
PDA 4.28 3.17
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Table .412. Comation Matrix of the Independent tariables for tw

Independent Bus Gen
Vadmbe Meeh Adm Gen Elec AFQT Ed Ag Bio Math Chem Sci Geom Joumn Photo

Mechanical 1.00 .05 .23 .49 .35 -.06 .04 -.02 -.08 .02 .00 .05 .01 -.03

Administrative 1.00 .48 .23 .43 .01 .21 .11 .00 .19 .03 .23 .03 .03

General 1.00 .51 .80 -.10 .22 .12 .00 .24 .00 .25 .03 .05

Electrical 1.00 .76 -.12 .20 .04 -.05 .19 -.01 .23 .03 .03

AFQT 1.00 -.17 .22 .10 -.02 .22 -.01 .25 .04 .05

Education 1.00 .08 .10 .01 .09 .07 .10 .03 .01

Algebra 1.00 .25 -.01 .28 .07 .51 .05 .06

Biology 1.00 .02 .22 .04 .24 .06 .09

Business Math 1.00 -.05 .08 -.03 .05 .01

Chemistry 1.00 .03 .39 .04 .09

General Science 1.00 .05 .06 .04.

Geometry 1.00 .07 .08

Journalism 1.00 .05

Photography 1.00
Physics
Trigonometry
English
General Business
Driver Training
Home Economics
Statistics
General Math
Shop Math
Age
PEI
PDA
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les for the 1976 AFSC 43131 Population

Gen Dnv Home Gen Shop
Photo Physics Trig Engl Bus Tng Eco Slat Math Math Age PEI PDA

-.03 .07 .05 -.01 -.05 .08 -.08 .02 -.02 .15 .04 -.01 .04
.03 .12 .18 .07 .02 .04 .11 .07 .00 -.03 .09 -.08 -. 12
.05 .17 .24 .04 -.02 .03 .03 .07 -.01 -.03 .14 .00 -.02
.03 .18 .20 .00 -.06 .07 -.01 .07 -.01 .09 .06 -.03 -.01
.05 .18 .24 .02 -.04 .06 .04 .08 -.01 .01 .09 -.02 -.02
.01 .04 .07 .15 .01 .10 .01 .02 .03 -.01 .12 -.06 -.20
.06 .17 .23 .16 -.03 .07 .03 .07 -.07 .08 -.02 -.08 -.14
.09 .09 .10 .19 .01 .06 .05 .04 .01 -.03 .03 -.04 -.12
.01 -.02 -.05 .03 .27 .00 .06 .14 .08 .10 .07 .00 -.02
.09 .38 .38 .07 -.05 .02 .00 .14 .02 .02 .08 -.03 -.13
.04 .02 .02 .18 .05 .02 .05 .03 .24 .07 .06 -.01 -.03
.08 .27 .38 .13 -.08 .04 .00 .09 .00 .07 .02 -.08 -.15
.05 .02 .02 .04 .04 .04 .06 .08 .04 .01 -.04 -.01 -.04

1.00 .04 .04 .02 .02 .02 .05 .07 .03 .01 .02 -.01 -.04
1.00 .38 .06 -.06 .02 -.03 .16 .03 .06 .05 -.03 -.09

1.00 .07 -.05 -.01 -.03 .15 .09 .05 .04 -.03 -.11
1.00 .04 .09 .06 .04 .11 .03 .00 .02 -.06

1.00 .00 .10 .11 .05 .04 .06 .00 -.03

1.00 .03 .02 .03 .03 -.04 -.03 -.08
1.00 .07 .07 .08 .04 -02 -.05

1.00 .02 .07 .08 -.01 -.05
1.00 .08 .05 -.01 -.03

1.00 .01 -.05 -.03
1.00 .02 -.12

1.00 .56
1.00
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Table A13. Distribution of the ASVAB Admnias ttive Aptitude
Test Scores r the 1977 AFSC 43131 Population

Airmen Faling in Score tntewlSeore Interal_______________ _____

(Percentile) Number Percent

<20 38 0.8
20-29 200 4.0
30-39 430 8.7
40-49 566 11.4
50-59 839 17.0

60-69 1,020 20.6
70-79 730 14.8
80-89 653 13.2

90-99 470 9.5

Table A14. Distribution of the ASVAB MechanicalApiUde
Test Scores for the 1977 AFSC 43131 Population

Ainen Falling in Scoe Interval

Score lierval
(Percentie) Number Percent

<60 920 18.6
60-69 791 16.0
70-79 826 16.7
80-89 1,286 26.0
90-99 1,123 22.7

Table A 15. Diatbution of the ASVAB Electrical Aptitude

Test Scores brthe 1977 AFSC 43131 Population

Aimen Faling in Score Inerval~Seoe humi
fZeeende) Number Perent

<30 29 0.6
30-39 130 2.6
40-49 254 5.1
50-59 432 8.7
60.69 842 17.0
70-79 1,041 21.0
80-89 1,144 23.1
90-99 1,074 21.7
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Table Al 6. Dbtdwkuia of the ASVAB Genmra Apude
Test Seems b the 1977 APSC 43131 Popuhlion

Abnes FaMing h Seen Imenml
Seem himml

bmeb) Number Penet

<50 304 6.1
50-59 737 14.9
60-69 971 19.6
70-79 1,008 20.4
80-89 954 19.3
90-99 972 19.7

Table Al 7. DisMbuton of the AFQT Scows
for On 1977 AFSC 43131 Populmon

Se ~ ~ ~ Aaen bo AusIin in Seene ieal
OPe'ee.i) Number peseent

<30 S 0.1
30-39 131 2.6
40-49 738 14.9
50-59 1,056 21.4
60-69 1,183 23.9
70.79 758 15.3
80-89 637 12.9
90-99 438 8.9

Table AI8. DhsIur n of te PDA Scors
for te 1977 AFSC 43131 Populamn

Ahme. Faein I Seem Iteml

Seen Iheml Number Peleent

0-2 1,396 28.2
3-5 1,783 36.0
6-8 1,034 20.9
9-11 478 9.7

12-14 182 3.7
15-17 57 1.2
18-20 is 0.3
21-23 1 0.0
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Table A 19. Distalution of Age at Enlisment
for the 1977 AISC 43131 Popumiom

Age (Veaen) Number Percent

17 76 1.5
18 1,238 25.0
19 1,759 35.6
20 823 16.6
21 420 8.5
22 261 5.3
23 148 3.0A

%4221 4.5

Tab le A 20. Dietalbuton of the PEI Scores
Sorthe 1977 A1F3C 43131 Populefin

Aimen Filing in Scow hImIa

Seem Interal Number Perenti

0-1 2,121 42.9
2-3 1,673 33.8
4-5 756 15.3
6-7 271 5.5
8-9 89 1.8

10-11 25 0.5
12-13 90.2
>13 2 0.0

Table A2 1. Distalbution of Education
for die 1977 AFSC 43131 Population

t 1 0

Number Percent Number Percent

4,660 94.2 286 5.8j
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Table A22. Dis Ibugon of Comp eon/Incompleton of High School
Coumes for the 1977 AFSC 43131 Population

Compeion hncomplefion

Ceur Number penet Number Percent

Algebra 3,691 74.6 1,255 25.4
Biology 3,683 74.5 1,263 25.5
Business Math 930 18.8 4,016 81.2
Chemistry 1,264 25.6 3,682 74.4
General Science 4,107 83.0 839 17.0
Geometry 2,344 47.4 2,602 52.6
Journalism 539 10.9 4,407 89.1
Photography 157 3.2 4,789 96.8
Physics 707 14.3 4,239 85.7
Trigonometry 744 15.0 4,202 85.0
English 4,709 95.2 237 4.8
General Business 962 19.5 3,984 80.5
Driver Training 3,999 80.9 947 19.1
Home Economics 1,520 30.7 3,426 69.3
Statistics 128 2.6 4,818 97.4
General Math 4,163 84.2 783 15.8
Shop Math 1,104 22.3 3,842 77.7
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Table A23. Means and Standardi Deviations of the Independent
Variables fior the 1977 AFSC 43131 Population

Independent Variable Mean SD

Mechanical 74.21 14.38
Administrative 60.83 19.18
General 71.61 14.71
Electrical 72.69 16.05
AFQT 65.46 15.50
Education .94 .23
Algebra .75 .44
Biology .74 .44
Business Math .19 .39
Chemistry .26 .44
General Science .83 .38
Geometry .47 .50
Journalism .11 .31
Photography .03 .18
Physics .14 .35
Trigonometry .15 .36
E nglish .95 .21
General Business .19 .40
Driver Training .81 .39
Home Economics .31 .46
Statistics .03 .16
General Math .84 .37
Shop Math .22 .42
Age 19.60 1.76
PEI1 2.31 2.09
PDA 4.87 3.49
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Table A24. Conelation Mautx of the Independent Vamuab

Independent Bn Gem
Vadable Mech Adm Gen Else AFQT Ed AIS Big Math Cbem Sei Geom joum

Mechanical 1.00 .12 .33 .52 .39 -.08 .03 -.04 -.05 .04 .00 .07 -.03
Administrative 1.00 .53 .30 .44 -.02 .26 .12 .05 .21 .05 .27 .03
General 1.00 .56 .81 -.13 .23 .08 -.03 .18 .02 .27 .02

Electrical 1.00 .71 -15 .16 -.01 -.04 .14 .01 .23 -.02
AFQT 1.00 .17 .21 .05 -.07 .19 .00 .27 .02
Education 1.00 .08 .08 .03 .05 .02 .05 .00
Algebra 1.00 .22 -.07 .25 .03 .48 OS
Biology 1.00 .03 .18 .01 .19 .04
Business Math 1.00 -.05 .08 -.09 .06
Chemistry 1.00 .03 .37 .05
General Science 1.00 .01 0S
Geometry 1.00 .06
Journalim 1.00
Photography
Physics
Trigonometry
English
General Busines
Driver Training
Home Economics
Statistics
General Math
Shop Math
Age
PEI
PDA
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hies for the 1977 ABSC 43131 Popultion

Gen Dulv Home Gen Shop
pmb Physis Tg Engi Bus Tg Eco Slt Malm Maim Age PEI PDA

-.02 .08 .04 .01 -.08 .09 -.10 -.01 .03 .13 .05 .00 .04
.03 .06 .13 .22 .07 -.01 .04 .07 .05 -.01 -.02 .05 -.08 -.09
.02 .03 .14 .22 .06 -.02 .04 .02 .06 -.04 .00 .14 -.05 -.04

.02 -.01 .17 .17 .02 -.05 .04 -.05 .03 -.01 .09 .07 -.03 -.04
.02 .02 .16 .22 .04 -.03 .04 .01 .05 -,03 .01 .10 -.03 -.04
.00 .02 .04 .05 .09 .03 .06 .01 .00 .02 .01 .08 -.02 -.14
.05 .04 .17 .23 .12 -.04 .04 -.01 .05 -.11 .01 -.01 -.09 -.15
.04 .0 .06 .09 .14 .00 .02 .03 .03 -.01 -.04 .02 -.05 -.10
.06 .04 -.02 -.07 .04 .21 .02 .06 .09 .10 .09 .06 .05 .04
.06 .11 .36 .35 .06 -.04 .02 -.01 .11 .00 .01 .03 -.08 -.15
05 05 .02 .04 .14 .06 -.01 .04 .04 .25 .06 .09 -.03 -.02

.06 .07 .27 .40 .09 -.05 .04 -.03 .09 .01 .02 .04 -.10 -.17
00 .04 .02 .02 .05 .04 .03 .08 .08 .05 .02 -.03 .00 -.01

1.00 .07 .06 .01 .04 .01 .03 .08 .02 .01 .07 -.03 -.05
1.00 .38 .03 .00 -.01 -.04 .11 .03 .07 .09 -.04 -.12

1.00 .04 -.04 .01 -.01 .16 .08 .06 .08 -.07 -.15
1.00 .01 .09 .06 .02 .08 .04 -.02 -.03 -.06

1.00 .04 .10 .12 .05 .04 .05 .02 -.02
1.00 .07 .00 .00 .01 -.04 -.01 -.03

1.00 .06 .04 .06 -.01 .02 -.01
1.00 .04 .07 .08 -.04 -.04

1.00 .11 .06 .00 .00
1.00 .05 -.02 .00

1.00 .02 -.10
1.00 .61

1.00

I
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Table A25. Distribution of the ASVAB Administmtive Aptitude
Test Scoine fr the 1976 AFSC 46230 Population

Aimen Fallin in Scow Interval
Scow Interval

(Percentile) Number Percent

<20 8 1.0
20-29 51 6.1
30-39 94 11.3
40-49 129 15.5
50-59 162 19.5
60-69 155 18.6
70-79 115 13.8
80-89 74 8.9
90-99 44 5.3

Table A26. Distibution of the ASVAB Mechanical Aptitude
Test Scoies fhr the 1976 AFSC 46230 Population

Ahmen Faling in Scon Interval
Scor Inteval
(Petenile) Number Percent

<20 2 0.2
20-29 2 0.2
30-39 13 1.6
40-49 21 2.5
50-59 46 5.5
60-69 192 23.1
70-79 158 19.0
80-89 206 24.8
90-99 192 23.1

Table A2 7. Distrihudon of the ASVAB Eieekical Aptitude
Test Scores fr the 1976 AFSC 46230 Population

Airmen PINng in Scott Interval

Scowl lteml
(Perntie) Number Percent

<30 5 0.6
30-39 10 1.2
40-49 30 3.6
50-59 89 10.7
60-69 176 21.2
70-79 202 24.3
80-89 164 19.7
90-99 156 18.6
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Table A28. Distribution of the ASVAB General Aptitude
Test Scores or the 1976 AFSC 46230 Population

Abinen Faiing in Scow nterral
Scown huerval

(Pereendle) Niumber Percent

<50 65 7.8
50-59 164 19.7
60-69 211 25.4
70-79 144 17.3
80-89 124 14.9
90-99 124 14.9

Tab le A 29. Dis tribution of the AFQT Scores
bribhe 1976 AFSC 46230 Population

Abmen FMling in Scot, hmrvaI
Scow, imsrvaI

01eveendhe) Number Perceent

<30 4 0.5
30-39 26 3.1
40-49 114 13.7
50-59 145 17.4
60.69 196 23.6
70-79 144 17.3
80-89 124 14.9
90-99 79 9.5

Table A30. Distribution of the PDA Scores
for the 1976 AFSC 46230 Population

Aimen FaMS In Seorn Inleral

Scown heral Number Pernent

0-2 335 40.3
3-5 337 40.5
6-8 116 13.9
9-11 38 4.6

12-14 4 0.5
15-17 2 0.2
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Table A31. Distlibution of Age atEnbistment
for the 1976 AFSC 46230 Population

Age (Yean) Number Pereent

17 12 1.4
18 141 16.9
19 318 38.2
20 161 19.4
21 100 12.0
22 51 6.1
23 25 3.0

W4 24 2.9

Table A32. Distribution of the PEI Scores

for the 1976 AFSC 46230 Population

Airnen Faling i Scon Inteml

Scown htemal Number Percent

0-1 506 60.8
2-3 246 29.6
4-5 64 7.7
6-7 12 1.4
8-9 4 0.5

Table A33. Distribution of Education
for the 1976 AFSC 46230 Population

1 0

Number Percent Number Percent

831 99.9 1 0.1
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Table A34. Distribution of Completion/lncompletion of High School
Courses for the 1976 AFSC 46230 Population

Completion Incompletion

Course Number Percent Number Percent

Algebra 604 72.6 228 27.4
Biology 628 75.5 204 24.5
Business Math 167 20.1 665 79.9
Chemistry 201 24.2 631 75.8
General Science 719 86.4 113 13.6
Geometry 370 44.5 462 55.5
Journalism 89 10.7 743 89.3
Photography 35 4.2 797 95.8
Physics 96 11.5 736 88.5
Trigonometry 112 13.5 720 86.5
English 796 95.7 36 4.3
General Business 159 19.1 673 80.9
Driver Training 679 81.6 153 18.4
Home Economics 278 33.4 554 66.6
S tatistics 23 2.8 809 97.2
General Math 730 87.7 102 12.3
Shop Math 302 36.3 530 63.7
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Table A35. Means and Standard Deviations of the Independent
Variables for the 1976 APSC 46230 Population

Independent Variable Mean SD)

M echanical 74.44 14.92
Administrative 55.55 18.75
General 68.46 14.79
Electrical 72.17 14.83
AFQT 66.59 16.07
Education 1.00 .03
Algebra .73 .45
Biology .75 .43
Business Math .20 .40
Chemistry .24 .43
General Science .86 .34
Geometry .44 .50
Journalism .11 .31
Photography .04 .20
Physics .12 .32
Trigonometry .13 .34
English .96 .20
General Business .19 .39
Driver Training .82 .39
Home Economics .33 .47
Statistics .03 .16
General Math .88 .33
Shop Math .36 .48
Age 19.71 1.56
PEI 1.49 1.50
PDA 3.51 2.57

65



Table A36. Correlation Matrix of the Independent Variables forthe I

Independent 
Bus Gen

Variable Mech Adm Gen Elee AFQT Ed Alg Bio Math Chem Sci Geom Joumr

Mechanical 1.00 .15 .30 .39 .35 ..01 .03 -.02 -.05 .04 .01 .04 .00

Administrative 1.00 .47 .30 .44 .01 .22 .05 .05 .21 .06 .30 .07

General 1.00 .56 .82 -.06 .23 .10 -.01 .24 .08 .29 .07

Electrical 1.00 .78 .03 .20 .02 -.08 .19 -.01 .26 .03

A FQT 1.00 -.05 .22 .08 -.04 .22 .04 .30 .06

Education 1.00 -.02 -.02 .02 .02 -.01 .03 .01

Algebra 1.00 .20 .02 .24 .05 .47 .09

Biology 
1.00 .06 .19 -.01 .18 .08

Business Math 
1.00 -.05 -.02 .A1 .07

Chemistry 
1.00 .04 .34 .06

General Science 
I00 .03 .06

Geometry 
1.00

Journalism 
l.0

Photography
Physics
Trigonometry
English
General Business
Driver Training
Home Economics
Statistics

General Math
Shop Math
Age
PEI
PDA
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a for the 1976 AFSC 46230 Population

Gen Dliv Home Gen Shop
Joum PhMo Physics Trig EngI Bus Tng Ero S t Mah Math Age PEI PDA

.00 .02 .01 .05 -.02 .00 .12 .08 -.01 -.04 .14 .12 -.01 -.01

.07 .06 .14 .24 .Ii -.07 .0 .00 .12 .02 -.02 .07 -.07 -.08
.07 .07 .14 .26 .09 -1) .05 .02 .07 -.04 -.01 .11 -.09 -.06
.03 .04 A3 .23 .01 -.13 .04 .03 .05 .O0 .08 .0.5 -.02 -.07
.06 .04 .15 .26 .04 -. 12 .03 .03 .07 -.03 .03 .09 -.08 -.0
.01 .0 .01 .03 -.01 .02 -.02 -.05 .01 -.01 -.05 .02 .03 .01
.09 .10 .15 .23 .12 -.07 .1Q .03 .07 -.08 .08 -.04 -.07 -. 11
.08 .11 .09 .13 .14 .02 .07 .05 .0 .00 -.06 .09 -.04 -.05
.07 .01 -.07 -.05 .00 .21 .1 -.01 .10 .00 .10 .06 -.04 -.04
.06 .16 .37 .36 .08 -.08 .02 .00 .14 -.01 -.04 .06 -.04 -.13
.06 .08 .04 .01 .21 .03 -.03 .09 .02 .23 .08 .06 -.02 -.02
.07 M33 .20 .41 .08 -.06 .04 .03 .11 .03 .07 .03 -.09 -.12

1.00 .06 .05 .05 .04 .08 .(0 .14 .11 .01 .05 -.02 -.01 -.02
1.00 .02 .33 .04 .02 .01 .08 .04 -.01 .00 .02 .01 -.05

1.00 .34 .08 -(07 -.(1 .00 .15 .04 .08 .04 -.04 -.08
3.00 .07 -.09 .01 -.03 .13 .00 .05 .07 -.05 -.13

1.00 .06 -.01 .08 .04 .06 .05 -.01 -.12 -.02
1.00 -.01 .03 .12 .05 .02 .10 .(0 .04

1.00 .05 -.07 -.07 .06 .00 .00 .04
3.00 .07 -.04 .18 -.04 .00 .01

1.00 .06 .09 .01 .01 -.03

1.00 .07 .06 .01 .01

1.00 .00 -.M6 -09
1.00 .01 -.12

1.00 .51
1.00



Table A37. Distribution of the ASVAB Administrative Aptitude
Test Scowes for the 1977 AFSC 46230 Population

Airmen Fafling in Score Interval

Scow interal
PeicendIle) Number Percent

<20 9 0.5
20-29 66 3.4
30-39 163 8.3
40-49 172 8.8
50-59 300 15.3
60-69 445 22.8
70-79 308 15.7
80-89 278 14.2
90-99 215 11.0

Table A38. Distribution of the ASVAB Mechanical Aptitude
Test Scores for the 1977 AFSC 46230 Population

Airmen FaMing in Score Interval
Scow Interval

(Percentae) Number Percent

<20 3 0.2
20-29 6 0.3
30-39 33 1.7
4049 40 2.0
50-59 69 3.5
60-69 361 18.5
70-79 377 19.3
80-89 567 29.0
90-99 500 25.6

Table A3 9. Distribution of the ASVAB Electulcal Aptitude
Test Scores fir the 1977 AFSC 46230 Population

Aimen Faong in Score brintel

Scor Iter"I
(Peaen.l) Number Peweent

<30 5 0.3
30-39 24 1.2
40-49 62 3.2
50-59 99 5.1
60-69 275 14.1
70-79 362 18.5
80-89 561 28.7
90-99 568 29.0
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Table A40. Diskhudon of die ASVAB General Apdude
Test Scores fr dth 1977 AFSC 46230 Popukilon

Ahmen F&Blg in ScowI nerval
Seem Interval
OPem lie.) Number Pezeent

<50 88 4.5
50-59 269 13.8
60-69 353 18.0
70-79 390 19.9
80-89 396 20.2
90-99 460 23.5

Table A41. Distibuton of the AFQTScores
fhr the 1977 AFSC 46230 Popuitmon

m.men Filng in Scorn Itermi
Scowtrv ual __________________

(Pen.e.) Number Perent

<30 1 0.1
30-39 34 1.7
40-49 234 12.0
50-59 437 22.3
60-69 491 25.1
70-79 303 15.5
80-89 262 13.4
90-99 194 9.9

Table A42. Disitibulon of the PDA Scores
fhr the 1977 AFSC 46230 Population

Ahmen Falg in Seorn Iteml

Seem Inmerval Number Peet

0-2 630 32.2
3-5 696 35.6
6-8 418 21.4
9-11 145 7.4

12-14 53 2.7
15-17 10 0.5
18-20 4 0.2
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Table A 43. Dkbutdon of Age at Enhbant
fhr die 1977 AFSC 46130 Popuktion

Age (Yea.) Number Puieugn

17 32 1.6
18 457 23.4
19 702 35.9
20 335 17.1
21 196 10.0
22 97 5.0
23 64 3.3

!9473 3.7

Tab le A 44. Dhb uton of die FEI Scorn
h~r the 1977 AFSC 46230 Population

Aine. FaBag In Sceen ~Intra

Seen tarval Number Peicent

0-1 928 47.4
2-3 626 32.0
4-5 259 13.2
6-7 995.1
8-9 31 1.6

10-11 10 0.5
12-13 3 0.2

4 Table A45. Dbulbution of Education
hmr ie 1977 AFSC 46230 Population

Numbier Pescent Number Pernent

1,935 98.9 21 1.1
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Table A46. Disudbudon of Compleon/hAompledlon of Eigh School
Coumes for the 1977 AFSC 46230 Population

Complein leompken ;

Coune Number Peneent Number PeIent

Algebra 1,531 78.3 425 21.7
Biology 1,477 75.5 479 24.5
Business Math 392 20.0 1,564 80.0
Chemistry 569 29.1 1,387 70.9
General Science 1,621 82.9 335 17.1
Geometry 962 49.2 994 50.8
Journalism 237 12.1 1,719 87.9
Photography 61 3.1 1,895 96.9
Physics 325 16.6 1,631 83.4
Trigonometry 362 18.5 1,594 81.5
English 1,877 96.0 79 4.0
General Business 339 17.3 1,617 82.7
Driver Training 1,607 82.2 349 17.8
Home Economics 562 28.7 1,394 71.3
Statistics 73 3.7 1,883 96.3
General Math 1,654 84.6 302 15.4
Shop Math 468 23.9 1,488 76.1
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Table A 47. Means and Standard Deviations of the Independent
Variables for the 1977 AFSC 46230 Population

Independent Vamiable Mean SD

M echanical 76.36 14.43
Administrative 62.83 18.90
General 73.39 14.67
Electrical 76.88 14.32
AFQT 66.68 15.20
Education .99 .10
Algebra .78 .41
Biology .76 .43
Business Math .20 .40
Chemistry .29 .45
General Science .83 .38
Geometry .49 .50
Journalism .12 .33
Photography .03 .17
Physics .17 .37
Trigonometry .19 .39
English .96 .20
General Business .17 .38
Driver Training .82 .38
Home Economics .29 .45
Statistics .04 .19
General Math .85 .36
Shop Math .24 .43
Age 19.60 1.67
PEI 2.14 2.03
PDA 4.41 3.21
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Table A48. Conelmion Matrix of the Independent Vanab

lade peent Bus Gen

Variable Mech Adm Gen Elec AFQT Ed Alg Bio Math Chem Sci Geom J

Mechanical 1.00 .14 .30 .41 .35 -.03 .06 .W1 -.07 .01 .01 .06

Administrative 1.00 .54 .31 .46 .00 .26 .11 .00 .24 .O .32

General 1.00 57 .83 -.07 .2t .11 -.01 27 .03 .33

Electrical 1.00 .72 -.04 .25 .05 -.02 .21 .01 .29

AFQT 1.00 -.08 .27 .10 -.01 .29 .01 .35

Education 1.00 .05 .03 .04 .02 .03 .01

Algebra 1.00 .22 -.07 .25 .01 .46 .

Biology 1.00 .01 .17 .03 .19

Business Math 1.00 -.06 .10 -.07

Chemistry 1.00 .03 .39

General Science 1.00 .00

Geometry 1.00

Journalism
Photography
Physics
Trigonometry

English
General Business
Driver Training
Home Economics
Statistics
General Math
Shop Math
Age
PEI
PDA
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"zbes ftr the 1977 AFSC 46230 Popuition

Gen Drv Home Gen Shop

Joum PholD PhyCs Tg Engl Bus Tug Eco Stat Math Math Age PEI PDA

-.02 .02 .06 .06 .00 -.05 .08 -.03 .03 .02 .13 .12 .02 .04
.02 .03 .21 .28 .08 .00 .02 .01 .10 -.01 .01 .10 -.09 -.08
.05 .03 .21 .27 .08 -.03 .04 -.04 .08 .00 .02 .18 -.01 -.01
.06 .01 .20 .24 .05 -.06 .04 -.04 .04 .00 .06 .13 .01 -.04
.08 .03 .22 .28 .08 -.06 .05 -.04 .08 .02 .02 .16 -.01 -.05
.04 -.01 .05 .04 .00 .01 .07 .00 .02 -.03 -.01 .02 -04 -. 12
.07 .04 .18 .24 .11 -.06 .00 .07 .06 -.09 .00 -.03 -. 12 -. 15
.09 .04 .06 .08 .14 -.01 -.02 .04 .06 .01 -.05 .04 -.04 -.07
.10 .04 -.06 -.05 .01 .26 .05 .07 .13 .05 .05 .05 .04 .01
.03 .07 .38 .40 .07 -.04 .04 .00 .16 .01 .00 .05 -.07 -.15
.06 .02 .01 .01 .07 .03 .03 .04 .06 .26 .11 .05 .01 .00
.03 .05 .33 .42 .10 -.05 .07 .01 .12 -.01 .02 .05 -.08 -.13

1.00 .01 .01 -.03 .03 .01 .05 .08 .06 .03 .02 -.04 -.02 -.04
1.00 .01 .04 .01 .00 .03 .03 .04 .01 .03 .03 -.01 -.06

1.00 .46 .08 -.06 .04 -.03 .15 .02 .09 .07 -.02 -.09
1.00 .05 -.05 .06 -.02 .20 .06 .06 .06 -.07 -.14

1.00 .02 .07 .03 .03 .06 -.02 -.05 -.02 .04
1.00 .06 .06 .07 .03 .01 .05 .00 -.02

1.00 .07 .01 -.01 .00 -.08 -.01 -.01
1.00 .02 .01 .10 -.06 -.03 -.03

1.00 .04 .07 .06 .01 -.01
1.00 .09 .07 -.03 -.05

1.00 .01 -.01 -.02

1.00 .00 -.09

1.00



Tab le A49. Die tibution of the AS VAB Admiis tm tive Aptitude
TestI Scow~s fbr the 1976 AFSC 64530 Population

Ahmn Filng in Scove mata
Scoen hIrval

Wcrneudf) Numnber Peweag

<20 4 0.3
20-29 14 1.1
30-39 38 3.0
40-49 76 6.0
50-59 105 8.2
60-69 336 26.4
70-79 374 29.3
80-89 183 14.4
90.99 145 11.4

Table A50. Diutribution of the ASVAB Mechanical Aptitude
Test Scores blribhe 1976 AJYSC 64530 Population

Aisua Fall.6 im Sern kneal
Scorn Intervt
(Pene) Nmbmer Pewnm

<20 130 10.2
20-29 172 13.5
30-39 207 16.2
40-49 154 12.1
50-59 183 14.4
60-69 141 11.1
70-79 116 9.1
80-89 112 8.8
90-99 60 4.7

Table A51. Distribution of the ASVAD Electrical Aptitude
Test Scowts for the 1976 AFSC 64530 population

Ahn Faiog In Scorn hflrval
Scoen bDIOuI

Perneudhe) Number Pewtem

<30 36 2.8
30-39 73 5.7
4049 200 15.7
50.59 216 16.9
60.69 267 20.9
70-79 217 17.0
80.89 162 12.7
90-99 104 8.2
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Table A 52. Distribution of the ASVAB General Aptitude
Test Scores fIr the 1976 AFSC 64530 Population

Airmen Failing in Score Intewval

Score Interval
(Perentle) Number Percent

<50 73 5.7
50-59 175 13.7
60-69 318 24.9
70-79 273 21.4
80-89 214 16.8
90-99 222 17.4

Table A53. Distribution of the AFQTScores
f1r the 1976 AFSC 64530 Population

Aimen Faling in Scor Interval
Scorn hIterval

(Percentle) Number Percent

<30 1 0.1
30-39 104 8.2
40-49 159 12.5
50-59 240 18.8
60-69 292 22.9
70-79 218 17.1
80-89 165 12.9
90-99 96 7.5

Table A54. Distribution of the PDA Scores
fbr the 1976 AFSC 64530 Population

Airmen Fallg in Scorn Inteml

Scorn Iterval Number Percent

0-2 574 45.0
3-5 433 34.0
6-8 194 15.2
9-11 56 4.4

12-14 15 1.2
15-17 2 0.2
18-20 0 0.0
21-23 1 0.1
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Table A55. Die 'bution of Age at EuliasnIent
for the 1976 AFSC 64530 Population

Age (Yean) Number Peseus

17 12 0.9
18 173 13.6
19 402 31.5
20 250 19.6
21 157 12.3
22 112 8.8
23 58 4.5

W4 111 8.7

Table A56. Disuibulion of the PEI Scows
fhr the 1976 AFSC 64530 Population

Akmen FaIN. in Scor lieml

Seow Interval Number Petent

0-1 650 51.0
2-3 407 31.9
4-5 157 12.3
6-7 47 3.7
8-9 10 0.8

10-11 3 0.2
12-13 0 0.0
>13 1 0.1

Table A5 7. Distributon of Education
fhr the 1976 AFSC 64530 Population

1 0

Number Peeest Number Peent

1,229 96.4 46 3.6
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Table A58. Distzibution of Complelion/lncomple ion of High School
Courses for the 1976 AFSC 64530 Population

Completion Icompletion

Course Number Pewent N umbe r Peseem

Algebra 1,068 83.8 207 16.2
Biology 1,020 80.0 255 20.0
Business Math 425 33.3 850 66.7
Chemistry 404 31.7 871 68.3
General Science 1,095 85.9 180 14.1
Geometry 702 55.1 573 44.9
Journalism 186 14.6 1,089 85.4
Photography 47 3.7 1,228 96.3
Physics 199 15.6 1,076 84.4
Trigonometry 250 19.6 1,025 80.4
English 1,236 96.9 39 3.1
General Business 475 37.3 800 62.7
Driver Training 976 76.5 299 23.5
Home Economics 606 47.5 669 52.5
Statistics 108 8.5 1,167 91.5
General Math 1,087 85.3 188 14.7
Shop Math 290 22.7 985 77.3
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Table A59. Means and Standard Devisons of the Independent
Vanahies for the 1976 AFSC 64530 Population

Independent Vadable Mean SD

Mechanical 47.42 22.93
Administrative 68.01 15.58
General 70.77 14.26
Electrical 61.32 17.70
AFQT 64.25 16.37
Education .96 .19
Algebra .84 .37
Biology .80 .40
Business Math .33 .47
Chemistry .32 .47
General Science .86 .35
Geometry .55 .50
Journalism .15 .35
Photography .04 .19
Physics .16 .36
Trigonometry .20 .40
English .97 .17
General Business .37 .48
Driver Training .77 .42
Home Economics .48 .50
Statistics .08 .28
General Math .85 .35
Shop Math .23 .42
Age 20.24 1.97
PEI 1.88 1.84
PDA 3.46 2.81
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Table A60. Corelation Matrix of the Independent Varia

Independent Bus Gen
Varible Mech Adm Gen Elec AFQT Ed Aig Bin Math Chem Sci Geom iousu

Mechanical I %0 .03 .31 .59 .47 -.08 .03 -.05 -.04 .05 .08 .02 .00
Administrative 1.00 .19 .08 .19 .01 .12 .07 .02 .09 .03 .14 .06
General 1.00 .52 .78 -.13 .16 .12 -.01 .22 .01 .27 05
Electrical 1.00 .79 -.10 .13 .01 -.06 .16 .03 .19 .01
AFQT 1.00 -.15 .18 .08 -.03 .21 .04 .26 .02
Education 1.00 .04 .12 .04 .08 .03 .07 .00
Algebra 1.00 .21 -.05 .23 .04 .44 .08
Biology 1.00 .00 .25 -.02 .23 .08B usiness M ath
Bsesth 

1.00 -.06 .08 -.06 .02Chemistry 1.00 .00 .40 .06General Science 1.00 .00 .01
Geometry 1.00 .07
Journalism 1.00
Photography
Physics
Trigonometry
English
General Business
Driver Training
Home Economics

Statistics
General Math
Shop Math
Age
PEI
PDA
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lea &ir dhe 1976 AFSC 64530 Population

Gen Driv Home Gen Shop
Photo Physics Trig Engi Bus Tng Eco Stat Math Math Age PEI PDA

.04 .05 .07 -.06 -.03 .11 -. 16 .02 .05 .29 .07 -.09 .03

-.02 .06 .10 .05 13 .05 .05 .01 .03 .01 .01 -.01 -.05

.07 .16 .23 .04 02 .04 -. 11 .13 -.01 .08 .12 .02 .04

.03 .15 .18 -.04 -.04 .04 -. 14 .06 -.01 .18 .05 -.02 -.01

.08 .18 .25 .02 -.03 .03 -. 11 .12 .02 .13 .08 .01 .01

-.01 .00 .04 .11 .04 .05 .01 .00 .03 -.07 .12 -.07 -.19

.01 .12 .21 .05 -.03 .02 -.04 .10 -.09 -.01 .02 -.00 -.10

.08 .12 .12 .14 -.02 .08 -.01 .10 .00 -.08 .10 -.03 -. 13

-.01 -.02 -.01 .02 .33 .01 .06 .18 .11 .13 .12 -.03 -.02

.14 .32 .38 .10 -.08 .04 -. 11 .16 .02 -.01 .09 -.04 -. 10

.03 -.01 .01 .06 .12 .02 -.02 .07 .24 .10 .08 -.04 -.04

.08 .23 .41 .05 -.08 .08 -. 12 .20 -.02 .01 .10 -.03 -. 12

.06 .03 .02 .07 .04 .12 .03 .03 .03 .06 -.09 .01 -.03

1.00 .12 .11 .03 -.02 .00 -.08 09 .06 .01 .10 .0X) 02
1.00 .35 .03 -.09 -.03 -.08 .19 .01 .04 .07 -.02 -. 10

1.00 .02 -.08 -.03 -.09 .23 .09 .05 .07 -.01 -.08

1.00 .04 .10 .06 .04 .05 -.02 .05 -.04 -.08

1.00 .05 .10 .17 .07 .07 .07 -.04 -.05

1.00 .07 .04 .03 .02 -.04 -.09 -.09

1.00 -.05 .03 .08 -.01 .01 -.03
1.00 .09 .07 .20 -.06 -. 12

1.00 .16 .06 .00 .01

1.00 .02 -.09 -.02
1.00 .00 -.13

1.00 .59
1.00
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Table A61. Disatibution of the ASVAB Administrative Aptitude
Test Scoeas fr the 1977 AFSC 64530 Population

Airmen Falling in Scorn Interval
Scorn Interval
(Percentile) Number Percent

<30 1 0.1
30-39 3 0.2
4049 11 0.8
50-59 22 1.5
60-69 370 25.5
70-79 311 21.4
80-89 390 26.9
90-99 342 23.6

Table A62. Distribution of the ASVAB Mechanical Aptitude
Test Scors for the 1977 AFSC 64530 Population

Airmen Falling in Scope Interval
Scorn nterval

(Per entile) Number Percent

<20 119 8.2
20-29 181 12.5
30-39 262 18.1
4049 152 10.5
50-59 180 12.4
60-69 181 12.5
70-79 143 9.9
80-89 139 9.7
90-99 93 6.4

Table A63. Distribution of the ASVAB Electrical Aptitude
Test Scoes fbr the 1977 AFSC 64530 Population

Aimen Falling in Scor Interval

Scorn Interval
Pepeentle) Number Percent

<30 47 3.2
30-39 122 8.4
40-49 164 11.3
50-59 211 14.6
60-69 268 18.5
70-79 246 17.0
80-89 223 15.4

90-99 169 11.7
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Table A64. Disabuion of Ste ASVAB Genenti Apimade
Tea a Scoene &rii. 1977 APSC 64530 Populmion

Abates Fallin In Seen Inteva

P~cai)Number Fewest

<50 66 4.6
50-59 191 13.2
60-69 297 20.5
70-79 337 23.2
80-89 245 16.9
90-99 314 21.7

Table A65. Diambadon of the A.F9TScons
Lwr die 1977 AISC 64530 Populutdon

Almen Fallig in Scorn hnlmt
Scorn Inta

'cfeae) Number Percnt

<30 1 0.1
30-39 37 2.6
4049 249 17.2
50-59 347 23.9
60.69 348 24.0
70.79 233 16.1
80-89 140 9.7
90-99 95 6.6

Tab le A 66. Disig&butin of the PDAScowes
&r ihe 1977 AFSC 64530 Popuhidon

Ahugem F&DWIngh Scorn ~Intra

Seern ~Intra Number Naeut

0-2 506 34.9
3-5 562 38.8
6-8 244 16.8
9-11 91 6.3

12-14 34 2.3
15-17 12 0.8
18-20 1 0.1
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Table A67. Distbuton of Age at Enlistnent

for the 1977 AFSC 64530 Populaion

Age (Yean) Number Percent

17 2 0.1
18 318 21.9
19 487 33.6

20 240 16.6
21 146 10.1
22 84 5.8
23 61 4.2

-324 112 7.7

Table A68. Distribution of the PEI Scows
for the 1977 AFSC 64530 Population

Abimen Faing ini Seoe hteral

Scorn kteral Number Percent

0-1 618 42.6

2-3 490 33.8
4-5 212 14.6

6-7 86 5.9
8-9 32 2.2

10-11 9 1.0
12-13 2 0.1
>13 1 0.1

Table A6 9. Distribution of Education
for the 1977 AFSC 64530 Population

1 0

Number Percent Number Peueent

1,415 97.6 35 2.4
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Table A 70. Distribution of Compietion/Incompletion of High School
Couuses for the 1977 AFSC 64530 Population

Compledon heompleion

Counie Number Pewcent Number Peient

Algebra 1,213 83.7 237 16.3
Biology 1,178 81.2 272 18.8
Business Math 407 28.1 1,043 71.9
Chemistry 475 32.8 975 67.2
General Science 1,187 81.9 263 18.1
Geometry 823 56.8 627 43.2
Journalism 184 12.7 1,266 87.3
Photography 50 3.4 1,400 96.6
Physics 217 15.0 1,233 85.0
Trigonometry 283 19.5 1,167 80.5
English 1,412 97.4 38 2.6
General Business 467 32.2 983 67.8
Driver Training 1,104 76.1 346 23.9
Home Economics 560 38.6 890 61.4
Statistics 87 6.0 1,363 94.0
General Math 1,211 83.5 239 16.5
Shop Math 168 11.6 1,282 88.4
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Table A 71. Means and Standard Deviations of the Independent
Variables for the 1977 AFSC 64530 Population

aependent Variable Mean SD

Mlichanical 49.69 23.45
Administrative 76.39 12.31
General 72.51 14.38
Electrical 63.22 19.06
AFQT 63.48 14.76
Education .98 .15
Algebra .84 .37
Biology .81 .39
Business Math .28 .45
Chemistry .33 .47
General Science .82 .39
Geometry .57 .50
Journalism .13 .33
Photography .03 .18
Physics .15 .36
Trigonometry .20 .40
English .97 .16
General Business .32 .47
Driver Training .76 .43
Home Economics .39 .49
Statistics .06 .24
General Math .84 .37
Shop Math .12 .32
Age 19.98 2.07
PEI 2.34 2.15
PDA 4.11 3.12
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Table .. (on LAioi; M.iix of the Ind 'pedttit Variab

Independent us .l
Variable Merh Adm Gel Elec AF)T Ed Aig Bi Math Chem Sci Geonr Joum

Mechanical 1.00 .05 45 .6t) .46 -.05 .06 .01 -.01 .08 -.03 .12 -.01
Administrative 1.00 .32 .12 .27 -.02 .15 .05 -.01 .12 .02 .19 .06
General 1.00 .59 .80 -.11 .15 .05 .00 .18 .01 .23 .03
Electrical 1.00 .71 -.13 .10 -.03 -.01 .12 -.02 .18 -.03
AFQT 1.00 -.13 .14 .02 -.01 .17 -.02 .22 .00
Education 1.00 .03 .05 -.02 .04 .01 .03 .01
Algebra 1.00 .17 -.09 .26 .00 .46 .04
Biology 1.00 .04 .16 -.02 .17 .03
Business Math 1.00 -08 .09 -.11 .00
Chemistry 1.00 .04 .36
General Science 1.00 .01 .06
Geometry 1.00 .02
Journalism 1.00

5 Photography
Physics
Trigonometry
English
General Business
Driver Training
Home Economics
Statistics
General Math
Shop Math
Age
PEI
PDA
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Variabi,.e for the 1977 AFSC 6t530 Popu.ti.,i

(;en Dn% Home Genl Shop
Journ Photo Physie Trig Engl Bus Tng Eco Stt Math Math Age PEI PDA

-.01 .02 .09 .10 -.02 -.04 .14 -.22 .09 .05 .18 .05 -.05 .09
.06 .03 .07 .14 .01 .00 .02 -.01 .10 .03 .02 .04 -.07 -.04
.03 .02 .11 .22 .01 -.02 .07 -.15 .13 -.01 .07 .17 -.05 -.03

-.03 .00 .16 .17 -.02 -.06 .09 -.19 .13 .04 .15 .09 -.07 .03
.00 .02 .15 .22 .00 -.05 .08 -.13 .12 .01 .08 .14 -.02 .02
-.01 .01 .00 -.05 .09 .06 .08 .00 -.02 -.01 -.07 .06 -.02 -.14
.04 .05 .15 .22 .06 .06 .04 -.07 .09 -.12 .03 .01 -.05 -.06
.03 .07 .04 .11 .09 -.02 .01 -.03 .03 -.03 -.03 .07 -.05 -.05
.00 -.01 ".04 -.01 .03 .28 .00 .04 .18 .12 .08 .13 .05 -.04
.02 .11 .35 .35 .00 -.11 .03 -.08 .13 .01 -.01 .05 -.07 -.11
.06 .02 .02 .03 .07 .10 -.01 .06 .06 .27 .05 .07 -.08 -.08
.02 .10 .24 .39 .03 -.15 .06 -.10 .11 .01 .02 .04 -.06 -.08

1.00 .05 .01 .02 .02 .03 .06 .06 .10 .01 .00 -.02 -.02 -.03
1.00 .10 .10 .03 .05 -.02 .03 .10 .05 .05 .08 -.01 -.01

1.00 .36 .01 -09 .03 -.06 .16 .06 .08 .09 -.02 -.09
1.00 .00 -.09 -.01 -.07 .20 .08 .07 .12 -.05 -.09

1.00 -.01 .10 .02 -.01 .07 .03 -.05 -.07 -.04
1.00 .06 .11 .13 .09 -.01 .08 .02 -.01

1.00 .04 .01 -.02 .05 -.07 -.05 -.04
1.00 .01 .05 .02 -.05 .05 .00

1.00 .09 .06 .20 -.02 -.06
1.00 .11 .11 -.01 .00

1.00 .00 .03 .02
1.00 .03 -06

1.00 .60
1.00

.
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Table A 73. Distribution of the ASVAB Administrative Aptitude
Test Scores for the 1976 AFSC 81130 Population

Airmen Failing in Scoe Interval
Score Interval

(Pereentile) Number Pernent

<20 8 0.4
20-29 101 5.6
30-39 161 8.9
4049 283 15.6
50-59 382 21.1
60-69 337 18.6
70-79 294 16.2
80-89 143 7.9
90-99 102 5.6

Table A 74. Distribution of the ASVAB Mechanical Aptitude
Test Scores fDr the 1976 AFSC 81130 Population

Aimen Falling in Score Interval

Score Interval
(Pereentile) Number Percent

<20 18 1.0
20-29 75 4.1
30-39 194 10.7
4049 206 11.4
50-59 315 17.4
60-69 319 17.6
70-79 257 14.1
80-89 235 13.0
90-99 194 10.7

Table A 75. Distribution of the ASVAB Electrical Aptitude
Test Scores for the 1976 AFSC 811.30 Population

Aimen Falling in Score Interval

Score Iterval
(Pewene) Number Percent

<30 27 1.5
30-39 71 3.9
4049 212 11.7
50-59 299 16.5
60-69 389 21.5
70-79 306 16.9
80-89 338 18.7
90-99 169 9.3
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Table A 76. Distribution of the ASVAB Geneial Aptitude
Test Scores for the 1976 AFSC 81130 Population

Airmen Failing in Scow Interval
Scon Interval

(Percentile) Number Percent

<50 173 9.6
50-59 343 18.9
60-69 455 25.1
70-79 328 18.1
80-89 265 14.6
90-99 247 13.6

Table A 77. Distibution of the AFQTScows
for the 1976 AFSC 81130 Population

Ainmen Faling in Scow Interval
Scor Interval

(Pe entile) Number Percent

<30 6 0.3
30-39 146 8.1
4049 302 16.7
50-59 367 20.3
60-69 370 20.4
70-79 288 15.9
80-89 226 12.5
90-99 106 5.9

Table A 78. Distribution of the PDA Scowns
for the 1976 AFSC 81130 Population

Aimhen Fabing in Scorn Interval

Seon nterval Number Percent

0-2 702 38.8
3-5 646 35.7
6-8 329 18.2
9-11 97 5.4

12-14 29 1.6
15-17 8 .4
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Table A 79. Distribution of Age at Enlistmnent
Lor the 1976 A1FSC 81130 Population

Age (Yearn) Number Pewent

17 40 2.2
18 307 17.0
19 634 35.0
20 362 20.0
21 219 12.1
22 112 6.2
23 65 3.6

W472 4.0

Table A80. Distribution of the PEI Scores
f~r the 1976 AFSC 81130 Population

Aime. Faang in Scoe hwraI

ScorIu val Number Peieent

0-1 963 53.2
2-3 565 31.2
4-5 202 11.2
6-7 64 3.5
8-9 14 0.8

*10-11 1 0.1
12-13 2 0.1

Table A 81. Din hibution of Education
Ir the 1976 AFSC 81130 Population

1 0

Number Newent Number Percent

1,695 93.6 116 6.4
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Table A82. Distribution of Completonfincompletion of High School
Cannes for the 1976 AFSC 81130 Population

CopedIn I .mp.. . i

Course Number Pescems Number Pewema

Algebra 1,298 71.7 513 28.3
Biology 1,370 75.6 441 24.4
B usiness Math 425 23.5 1,386 76.5
Chemistry 465 25.7 1,346 74.3
General Science 1,558 86.0 253 14.0
Geometry 790 43.6 1,021 56.4
Journalism 238 13.1 1,573 86.9
Photography 83 4.6 1,728 95.4
Physics 243 13.4 1,568 86.6
Trigonometry 213 11.8 1,598 88.2
English 1,726 95.3 85 4.7
General Business 490 27.1 1,321 72.9
Driver Training 1,438 79.4 373 20.6
Home Economics 671 37.1 1,140 62.9
Statistics 63 3.5 1,748 96.5
General Math 1,581 87.3 230 12.7
Shop Math 532 29.4 1,279 70.6
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Table A83. Means and Standard Deviations of the Independent
Vauiables for the 1976 AFSC 81130 Populaton

IndependentVaibhle Mean SD

M echanical 60.48 19.91
Administrative 56.91 18.10
General 67.76 14.76
Electrical 64.82 17.05
AFQT 62.74 16.38
Education .94 .24
Algebra .72 .45
Biology .76 .43
Business Math .23 .42
Chemistry .26 .44
General Science .86 .35
Geometry .44 .50
Journalism .13 .34
Photography .05 .21
Physics .13 .34
Trigonometry .12 .32
English .95 .21
General Business .27 .44
Driver Training .79 .40
Home Economics .37 .48
Statistics .03 .18
General Math .87 .33
Shop Math .29 .46
Age 19.79 1.69
PEI 1.80 1.79
PDA 3.86 2.91
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Table A84. Conekdon Mauix of tbe Idependent Vadbe
hidepeden Bm Gen

Vnzhble Meeh Adm Gen Ee AQT Ed Alg 3io Mai Chem Sea Goosa joen

Mechanical 1.00 .05 .26 .53 .41 -.12 -.05 -.08 -.04 -.01 .02 -.02 -.05

Administrative 1.00 .41 .18 .34 .01 .24 .12 .02 .18 .02 .22 .02

Genera] 1.00 .49 .76 -.12 .17 .07 -.03 .17 .04 .22 .02
Electrical 1.00 .77 -.18 .11 -.03 -.05 .10 .00 J -.03

AFQT 1.00 -.19 .17 .03 -.07 .16 .03 .22 -.01

Education 1.00 .10 .13 .01 .06 .01 .06 .06

Algebra 1.00 .23 -.02 .28 .04 .48 .07

Biology 1.00 .03 .22 -.02 .21 .08

Bumnem Math 1.00 -.02 .08 -.05 .07

Chemistry 1.00 .03 .39 .07

General Science 1.00 -.01 .06

Geometry 1.00 .05

Journalim 1.00

Photography
Phyics
Trigonometry
English
General B usne
Driver Training
Home Economices

Statlics
General Math
Shop Math
Age
PEI
PDA
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zblea for dhe 1976 AFSC 81130 Popuk6in

Gen Div Rom Gem ShopJon Poo Physics Ilig E.agl Bils Tng Eo Soot Malk Moodk Age PEI[ PDA

-.05 .03 .02 -.02 -.04 107 .12 .00 .01 .03 .23 .11 -.01 .04
.02 -.02 .12 .16 .07 .01- .09 .04 .08 -.02 .03 .05 -.07 -.08
.02 .05 .12 .24' .03 %03 .08 -.02 .06 -.0S .02 .12 .00 .00-.03 .2 .08 .14 -.02 -.07 .06 01 .04 -.01 .14 .08 .00 .02

-.01 .05 .10 .21 .00 -.05 .06 .00 .05 -.02 .07 .09 .00 .01
.06 -.02 .01 .06 .14 .00 .04 .01 .01 .06 -.07 .11 -.03 -.20
.07 .03 .16 .23 .11 .00 .07 .05 .08 -.09 .05 .00 -.06 -.11
.08 .09 .09 .11 .11 .03 .02 .05 .04 .00 -.02 .05 -.05 -.12
.07 .00 .06 -03 .03 .28 -.01 .07 .14 .12 .10 .08 .04 -.02
.07 .11 .31 .31 .07 -.05 .01 .00 .12 .02 .02 .06 -.03 -.12
.06 .03 .03 .03 .12 .03 .01 .06 .02 .19 .06 .11 .00 -.01
.05 .07 .21 .37 .11 -.04 .05 .00 .08 -.05 .03 .5 -.09 -.11

1.00 .06 .09 .02 .00 .09 .05 .09 .10 .03 .00 .02 .01 -.04
1.00 .09 .03 .01 .05 .04 .06 .15 .04 .04 .05 .01 -.02

1.00 .27 .00 01 .01 .02 .16 .02 .05 .08 .00 -.04
1.00 .05 -.04 .02 -.01 .10 .03 .03 .06 -04 -.07

1.00 .01 .05 .03 .03 .12 .01 .04 -.04 -.07
1.00 .04 .05 .11 .06 .07 .03 -03 -07

1.00 .04 .00 .02 .02 .03 -.03 -.05
1.00 .10 .06 .19 -.03 -.06 -.04

1.00 .05 .08 .06 .05 -.01
1.00 .09 .07 -.03 -03

1.00 .05 -.04 .03
1.00 -.01 -.13

1.00 .57
1.00

...--
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Table A85. Disizibudon of the ASVAB Adni ktrdve Aptitude
Test Scors for the 1977 AFSC 81130 Popuation

Amen Fabg Seon iaeatl
Seon kineal
OPevendb) Number Perent

<20 9 0.5
20-29 62 3.3
30-39 126 6.8
4049 187 10.0
50-59 286 15.4
60-69 380 20.4
70-79 317 17.0
80-89 279 15.0
90-99 215 11.6

Table A86. Distibuion of the ASVAB Mechanical Apttude
Test Scows for the 1977 AFSC 81130 Population

Airmen Falng in Score hteml
Scon herml
(Feende) Number Pencut

<20 35 1.9
20-29 94 5.1
30-39 222 11.9
4049 205 11.0
50-59 296 15.9
60-69 274 14.7
70-79 246 13.2
80-89 296 15.9
90-99 193 10.4

Table A8 7. Dhislhudon of the ASVAB Eleetical Apdtde
Test Scons Ibr be 1977 AFSC 81130 Population

Aimen Fasg hi Scorn hamIl
Scowrn her"I_______________ _____

"Mreade) Number Peveent

<30 24 1.3
30-39 97 5.2
4049 172 9.2
50-59 242 13.0
60-69 355 19.1
70-79 329 17.7
80-89 363 19.5
90-99 279 15.0
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Table A88. Dhtdbuion oflhe ASVAB Genmal Apd de
Test Seom fw the 1977 APSC 81130 Popukbn

Abmee lq h Seem boel"
Seem bowel

e Number pesent

<50) 94 5.1
50-59 289 15.5
60-69 389 20.9
70-79 364 19.6
80-89 349 188
90-99 376 20.2

Table A89. Dlhbludom of die AFQTSeoens
fbr ih 1977 AFSC 81130 Populion

Sen bam h Seem bwel
Semeb) Number Pme I

<30 1 0.1
30-39 47 2.5
40-49 342 18.4
50-59 473 25.4
60-69 439 23.6
70-79 256 13.8
80-89 179 9.6
90-99 124 6.7

Table A90. Dbam-uiua of die PDA Seoes
brdis 1977 APSC 81180 Popuation

Ain Falling In Seem homl

Seam heht- Number Pement

0-2 611 32.8
3-5 654 35.1
6.8 360 19.3
9-11 159 8.5

12-14 58 3.1
15-17 16 0.9
18-20 3 0.2
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Table A 91. Db~ue of Age at Evubtes
for ie 1977 APSC 61130 PNpukiom

Ago (Teami) Number Fewest

a17 40 2.1
18 481 25.8
19 610 32.8
20 318 17.1
21 164 8.8
22 101 5.4
23 55 3.0

3, 92 4.9

Table A 92. Disahudon of die PEIScoee
for dw 1977 APSC 81130 Popuhi..n

Aboen Faling In Seen bwrml

Sceen hwnva Number Fewes

0-1 827 "4A
2-3 593 31.9
4-5 283 15.2
6-7 106 5.7
8-9 35 1.9

10-11 12 0.6
12-13 3 0.2
>13 2 0.1

Table A 93. Dbeuuin of Edugaji,
for ms 1977 APSC 81130 Ppulaism

I.Numiber Faousn Number Fmn

k1,766 94.9 95 5.1
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Table A 94. Distibihon of Completlsn/lacompkdsin of HlIgh Schoolj
Cousses forThe 1977 A1'SC 81130 populaton

- Cempiuion isempei..

come Numberw PFuent Numbher Peucent

Algebra 1,401 75.3 460 24.7
Biology 1,461 78.5 400 21.5
Business Math 388 20.8 1,473 79.2
Chemistry 513 27.6 1,348 72.4
General Science 1,550 83.3 311 16.7
Geometry 824 44.3 1,037 55.7
Journalism 269 14.5 1,592 85.5
Photography 73 3.9 1,788 96.1
Physics 262 14.1 1,599 85.9
Trigonometry 261 14.0 1,600 86.01
English 1,785 95.9 76 4.1
General Business 426 22.9 1,435 77.1
Driver Training 1,454 78.1 407 21.9I
Home Economics 582 31.3 1,279 68.7
Statistics 88 4.7 1,773 95.3
General Math 1,544 83.0 317 17.0I
Shop Math 266 14.3 1,595 85.7
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Table A95. Means and Standard Deviations of the kudependent
Variables forthe 1977 AFSC 81130 Population

hodepeademt Vaable Mean SD

M echanical 59.81 21.10
Administrative 63.40 18.88
General 71.76 14.67
Electrical 67.30 17.77
AFQT 69.95 14.68
Education .95 .22
Algebra .75 .43
Biology .79 .41
Business Math .21 .41
Chemistry .28 .45
General Science .83 .37
Geometry .44 .50
Journalism .14 .35
Photography .04 .19
Physics .14 .35
Trigonometry .14 .35
English .96 .20
General Business .23 .42
Driver Training .78 .41
Home Economics .31 .46
Statistics .05 .21
General Math .83 .38
Shop Math .14 .35
Age 19.63 1.84
PEI 2.29 2.14
P DA 4.50 3.37
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Table A 96. Correlaion Mai of the Independent Variables hr
indhedn Bus Gen

VaibeMech Adni Gen Elec AIQT Ed AIg Bio Math Chtnm Sci Geomu JOin

Amihnitativ 1.00 .40 .59 .44 -.07 .02 -.04 -.06 .06 .01 .02 -.02
AGenr i ..0 50 .2' .40 -.06 .24 .14 -.04 .17 .03 .23 .02

Electrical 1.00 -56 JO0 -.14 .19 .09 -.06 .22 .02 .24 .06
kFQT 1.00 .72 .15 .14 .00 -.08 .16 .00 .17 -.02
Education 1,00 '-19 .20 .06 -.071 .24 -.01 .27 .01
Algebra 1.00 .03 .07 .05 .07 .02 .05 .05
Biology 1.00 .23 -.07 .27 .03 .45 .06
Business Math 1.00 .02 .22 .01 .22 .08
Chemistrv 1.01) -.03 .06 -.04 .04
General Science 1.00 .02 .40 .05
Geometry 1.00 .06 .06
Journalism 1.o0 .06
Photography 1.00
Physics
Trigonometry
English
General Business
Driver Training
Homne Economics

* Statistics
General Math
Shop Math
Age

PE,

PDA



hies for The 1977 AFSC 81130 Population

Gen Duv Home Gen Shop
Joumn Phob Physis Trg Engl Bus 'Trg Eco Soat Math Math Age PEI PDA

.02 .03 .02 .06 -.02 -.02 .15 .01 .05 .05 .15 .05 -.03 .05
.02 .06 .09 .18 .03 .03 .03 .00 .08 -.03 .03 03 -.11 -.09
.06 .05 .11 .20 .02 .02 .06 -.04 .09 -.01 .03 13 -.08 -.04
-.02 .04 .13 .19 -.03 -.02 .06 -.04 .07 .00 .13 .09 -.05 -.02
.01 .05 .15 .25 .00 -.02 .07 -.04 .10 -.01 .06 .13 -.04 -.03
.05 .03 .02 .04 .08 .01 .03 .02 .05 .01 -.02 .15 -.02 -.10
.06 .10 .16 .22 .08 -.01 .06 .03 .09 -.10 .03 01 -.06 -.13
.08 .09 .07 .12 .10 -.02 .01 -.03 .05 .00 -.03 05 -.09 -.10
.04 .04 .03 -.02 .02 .24 .02 .05 .16 .11 .08 09 -.01 -.02
.05 .12 .30 .40 .05 -.02 .01 -.02 .14 .03 .00 .09 -.04 -.09
.06 .05 .01 .01 .13 .07 -.04 .03 .08 .22 .05 .07 -.04 -.04
.06 .12 .26 .42 .07 -.05 .06 -.03 .12 -.05 -.02 03 -.07 -.12

1.00 .11 .09 .03 .07 .09 .08 .08 .12 .02 .01 05 -.07 -.03
1.00 .09 .10 -.01 .02 -.01 .00 .12 .04 .03 .11 -.03 -.06

1.00 .33 .04 -.01 .03 .00 .23 .05 .04 .09 -.05 -.07
1.00 .04 -.02 .02 .01 .18 .07 .03 .07 -.03 -.08

1.00 .02 .07 .03 .02 .08 .00 .02 -.02 -.03
1.00 .01 .07 .13 .07 .02 .03 -.02 -.01

1.00 .10 .04 .00 -.03 .03 .01 -.03
1.00 .04 -.03 .07 -.05 .05 .02

1.00 .05 .07 .20 -.02 -.04
1.00 .10 .06 -.01 .00

1.00 .01 .02 .02
1.00 .02 -.08

1.00 .66
1.00



Table A 97. Distribution of the ASYAB Adminisirtive Aptitude

Test Scowsa ribhe 1976 BMT Population

Aimen Fallig in Scotinterval
Scow ervalu

(Percentile) N'umaber Percent

<20 107 0.4
20-29 1,145 3.8
30-39 2,004 6.6
40-49 3,199 10.6
50-59 4,836 16.0
60-69 5,593 18.5
70-79 5,166 17.1
80-89 4,409 14.6
90-99 3,790 12.5

Table A 98. Ditlution of the ASYAB Mechanical Aptitude
Test Scores forthe 1976 BMT Population

Aimn Falling in Score Interval
Scorenterval
(Pereenie) Number Percnrt

<20 907 3.0
20-29 1,570 5.2
30-39 2,489 8.2
40-49 2,404 7.9
50-59 3,960 13.1
60-69 4,427 14.6
70-79 4,034 / 13.3
80-89 5,291 17.5
90-99 5,167 17.1

Table A99. Dista~ution of the ASVAB Electrical Aptitude
Test Scowes for the 1976 BMT Population

Aimen Faling in Scownhterval
Scorn Inta
(Peteenie) Number Percent

<20 55 0.2
20-29 296 1.0
30-39 1,016 3.4
4049 2,175 7.2
50-59 3,315 11.0
60-69 5,029 16.6
70-79 5,080 16.8
80.89 6,683 22.1
90-99 6,600 21.8
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Table Al 100. Dibuiom of the ASVAII Geneni Apttde
Test Scores &r be 1976 DMT Populmdon

Airmen Falk# in Scow Interal
Scow iatervaI

(Percentie) Number Peweat

<50 1,527 5.0
50-59 3,907 12.9
60-69 6,065 20.1
70-79 5,755 19.0
80-89 5,447 18.0
90-99 7,548 25.0

Table A 101. Diskl~ution of the AFQT Scowes
br te 1976 BMT Population

Am.,en Fallig in Scow hIntra
Scow. ~Intra

ftweni&) Numbher Percent

<30 52 0.2
30-39 928 3.1
40-49 2,915 9.6
50-59 4,262 14.1
60.69 6,568 21.7
70-79 5,443 18.0
80-89 5,734 19.0
90.99 4,347 14.4

Table A] 102. Dlisirfibutin of ie PDA Scone
mr the 1976 BMT Populatio

Aimen Feaig in Scow Iteral

Scow Interval Number Pentm

0-2 10,989 36.3
3-5 10,813 35.7
648 5,429 17.9
9-11 2,079 6.9i

12-14 703 2.3
15-17 185 0.6
18-20 39 0.1
21-23 10 0.0

24 2 0.0
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&Table A 103. Dieviubn of Age at EWnbfent
for Th 1976 BUT Populadon *

Age ffeaw;) Numrber Nee

j17 629 2.1
18 5,809 19.2
19 9,280 30.7
20 5,361 17.7
21 3,279 10.8
22 2,092 6.9
23 1,477 4.9

!M42,322 7.7

Table A] 104. Dhmlhnion of the MEISconea
forhe 1976 DMT Pepuaaon

S coen ba ta Num ber P...u1lug T. ee im a

0-1 14,530 48.0
2-3 9,84 32.5
4-5 3,985 13.2
6-7 1,296 4.3
8-9 387 1.3

10-11 144 0.5
712-13 38 0.1

14-15 18 0.1
>15 7 0.0

Table A 105S. Disibuion of Edueadn
&r The 1976 DMT Popukbdn

Number Pozeams Nber N...,s

28,534 94.3 1,715 5.7
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Table A 106. Distribution of Completion/Incompetion of High School
Courses for the 1976 BMTPopuliton

Compleon neomapleion

Coune Number Percent Number Pemneut

Algebra 23,697 78.3 6,552 21.7
Biology 23,594 78.0 6,655 22.0
Business Math 6,784 22.4 23,465 77.6
Chemistry 9,816 32.5 20,433 67.5
General Science 25,447 84.1 4,802 15.9
Geometry 16,066 53.1 14,183 46.9
Journalism 3,947 13.0 26,302 87.0
Photography 1,408 4.7 28,841 95.3
Physics 5,418 17.9 24,831 82.1
Trigonometry 5,899 19.5 24,350 80.5
English 29,029 96.0 1,220 4.0
General Busine j 7,342 24.3 22,907 75.7
Driver Training 24,115 79.7 6,134 20.3
Home Economics 11,644 38.5 18,605 61.5
Statistics 1,488 4.9 28,761 95.1
General Math 26,068 86.2 4,181 13.8
Shop Math 7,510 24.8 22,739 75.2
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Table A107. Means and Standard Deviations of the Independent
Vaiables br the 1976 BMT Population

Idependent Vaibble Meam SD

Mechanical 63.58 22.52
Administrative 63.40 19.30
General 73.37 15.05
Electrical 71.03 17.72
AFQT 70.31 16.44
Education .94 .23
Algebra .78 .41
Biology .78 .41
Business Math .22 .42
Chemistry .32 .47
General Science .84 .37
Geometry .53 .50
Journalism .13 .34
Photography .05 .21
Physics .18 .38
Trigonometry .20 .40
English .96 .20
General Business .24 .43
Driver Training .80 .40
Home Economics .38 .49
Statistics .05 .22
General Math .86 .35
Shop Math .25 .43
Age 20.03 2.05
PEI 2.07 2.00
PDA 4.14 3.18
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Table A 108. Comeinfoat Matdx of ihe Indepe

ladependent 
Du Gen

Vathe eh Ai ei Elee AFQT Ed Aig Din Math Chemn Si e. JO

Mechanical 1.00 -.02 .25 .58 .38 -.08 .00 -.06 -.09 .03 .01 .05Admuinistrative 1.00 .49 .20 .41 .04 .24 .14 .02 .23 .03 .28
General 10 5 8 .S .3 .2 -0 2 0 3Electrical 1.0 .0 .75 -09 .23 .02 -.04 .26 .02 .24
AFQT Mt1.0 1.00 -.0 .2 .02 -.07 .24 .00 .24
Education 10 0 1 0 0 0 1

Booy1.00 .03 .22 .04 .24
Busiess ath 1.00 1.00 .04 -.09

Chmitr 1 10.00 .03General ScienceLO 
0Geometry 

1.00
Journalism
Photography

Trigonometry
English
General Business
Driver Training
Home Economuica
Statistics
General Math
Shop Math
Age
PEI
PDA
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Ppendent Vaiables fo the 1976 BMT Populetion

Gen dv Home Gen Shop
Join Pob Physfrs T* Engl Bus Tng Eco Sit Madi Mai Age PEI PDA

.03 .00 .09 .07 -.03 -.11 .12 -.18 -.01 .02 .22 .01 -.05 .08

.07 .07 .14 .23 .08 .04 .04 .07 .11 .01 -.06 .13 -.07 .13

.07 .07 .19 .27 .06 -.04 .05 -.02 .11 -.01 -.02 .19 -.02 -.04

.00 .03 .20 .23 .00 .10 .08 -.10 .05 .02 .13 .07 -.05 -.02

.05 .07 .20 .28 .04 -.06 .06 -.02 .09 .00 .04 .14 -.03 -.05

.03 .02 .05 .08 .13 .03 .08 .02 .03 .02 -.02 .13 -.04 -.18

.05 .07 .18 .25 .12 -.04 .06 .01 .08 -06 .03 .03 -.09 -.16

.06 .09 .09 .13 .15 .01 .04 .03 .07 .02 -.03 .07 -.06 -.13

.06 .02 -.02 -.04 .04 .30 .00 .08 .15 .08 .09 .08 -.91 -03

.05 .15 .39 .42 .07 -.07 .01 -01 .15 .04 .01 .12 -.06 -.16

.05 .05 .03 .03 .13 .07 .01 .05 .05 .24 .07 .08 -.04 -.05

.06 .09 .29 .43 .10 -.07 .05 -.02 .13 .01 .05 .08 -.09 .18
1.00 .06 .04 .03 .05 .05 .05 .07 .08 .03 .02 .00 -01 -.04

1.00 .12 .11 .03 .01 .02 .03 .10 .03 .03 .10 -02 -06
1.00 ,44 .04 -.05 .01 -.04 .16 .05 .08 .11 -.03 -.11

1.00 .05 -07 .01 -.05 .19 .08 .07 .11 -.07 -14
1.00 .04 .09 .06 .03 .09 .03 .02 -04 -.08

1.00 .02 .11 .13 .05 .02 .08 .00 -.04
1.00 .03 .01 .01 .03 -05 -02 -.04

1.00 .04 .05 .10 .03 .00 -.06
1.00 .06 .06 .15 -.02 -.06

1.00 .10 .09 .03 -.03
1.00 .01 -.08 -.03

1.00 -.01 -.14
1.00 .60

1.00



Table A109. Dism bution of the ASVAB Adminisve Aptitude
Test Scows for the 1977 BMT Population

Aimen Faling in Scow herval
Scow Interval
(Peenle ) Number Pewent

<20 124 0.4
20-29 717 2.3
30-39 1,865 6.1
4049 2,542 8.3
50-59 4,107 13.5
60-69 6,028 19.8
70-79 4,945 16.2
80-89 5,446 17.8
90-99 4,743 15.5

Table A 1 10. Distribution of the ASVAB Mechanical Aptitude
Test Scorns for the 1977 BMT Population

Ahmen Falag in Scow Interval
Scow hIwral

(Pewendl) Number Pewent

<20 745 2.4
20-29 1,384 4.5
30-39 2,321 7.6
40-49 2,413 7.9
50-59 3,883 12.7
60-69 4,249 13.9
70-79 4,242 13.9
80-89 5,959 19.5
90-99 5,321 17.4

Table A I111. Ditribuion of the ASVAB Electrical Aptiude
TestScows for the 1977 BMTPopulation

Abumen Finm8g h- Scott hwmlScol hnSrvaI

(Pte~ede) Number Pewent

<20 55 0.2
20-29 259 0.8
30-39 1,119 3.7
4049 1,899 6.2
50-59 2,813 9.2
60-69 4,688 15.4
70-79 5,106 16.7
80-89 7,202 23.6
90-99 7,376 24.2
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Table A 112. Dibdbuon ofde ASVAB General Aptmde
Test Seons for the 1977 BUTPopukhto

| I,

Almn Fb In hSen hmmi
seen boval

%eem~) Number Pemeng

<50 1,232 4.0
50-59 3,631 11.9
60-69 5,731 18.8
70-79 5,819 19.1 I
80-89 6,216 20.4

90-99 7,888 25.8 I

Table Al 13. Dbhbudon of ihe AFQTSees
fbr h 1977 BMTPopuismon

Almon F611%8 in Soon limnaI
Seen A .gmil

#%utou&e) Number Psusem

<30 8 0.0
30-39 498 1.6
40-49 4,375 14.3
50-59 6,529 21.4
60.69 7,125 23.3
70-79 4,658 15.3
80.89 3,915 12.8
90-99 3,409 11.2

Table A 114. Dbtmuton of On PDA Seos
brm 1977 BMT Popubtion

Abmes Fallsg I Seen kami

Seen hbml Nuiber Pememt

0-2 10,350 33.9
3-5 1089 35.7
6-8 5,648 18.5
9-11 2,394 7.8

12-14 878 2.9
15-17 272 0.9
18-20 72 0.2
21-23 14 0.0
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Table AI lS. Dim Ubion of Age at Enb mnent
fr the 1977 BMT Population

Age (Yee.) Number Pement

17 543 1.8
18 9,589 31.4
19 9,082 29.8
20 4,272 14.0
21 2,460 8.1
22 1,599 5.2
23 1,112 3.6
24 1,860 6.1

Table A 116. Dinbutiudon of dte PEI Scors
fbr the 1977 BMT Popuation

Ahmen Fain h Seen beml

Seem bwrml Number Pewest

0-1 13,011 42.6
2-3 10,221 33.5
4-5 4,643 15.2
6-7 1,772 5.8
8-9 557 1.8

10-11 209 0.7
12-13 85 0.3
14-15 16 0.1
>15 3 0.0

Table All 7. Distduion of Edueadon
Sor di 1977 BMT Populion

Nmodor Pewem Nmber P1eleit

29,446 96.5 1,071 3.5
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Table A 118. Dietmbutlon of CompleisnAnconaplefion of Hligh School
Courses h~r the 1977 DMT Population

Comphiuon Iwomplede

Courn Number Percent Number PL-esi

Algebra 24,375 79.9 6,142 20.1
Biology 23,912 78.4 6,605 21.6
Busines Math 6,130 20.1 24,387 79.9
Chemistry 9,799 32.1 20,718 67.9
General Science 25,271 82.8 5,246 17.2
Geometry 15,935 52.2 14,582 47.8
Journalism 3,978 13.0 26,539 87.0
Photography 1,208 4.0 29,309 96.0
Physics 5,335 17.5 25,182 82.5
Trigonometry 5,80 19.0 24,717 81.0
English 29,520 96.7 " 97 3.3
General Business,612. 23,636 7.
Driver Training 24,425 80.0 6,092 20.0
Home Economics 10,761 35.3 19,756 64.7
Statistics 1,244 4.1 29,273 95.9
General Math 25,577 83.8 4,940 16.2
Shop Math 5,631 18.5 24,86 81.5
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Table A 119. Means and Sandau Devisdon of d Independent
Vaudbles hr de 1977 BMTPopuimdon

bndependmu Vadebb mesa SD

Mechanical 64.85 21.99
Administrative 66.36 18.91
General 74.26 14.64
Electrical 72.30 17.50
AFQT 66.56 15.67
Education .96 .18
Algebra .80 .40
Biology .78 .41
Business Math .20 .40
Chemistry .32 .47
General Science .83 .38
Geometry .52 .50
Journalism .13 .34
Photography .04 .20
Physics .17 .38
Trigonometry .19 .39
English .97 .18
General Business .23 .42
Driver Training .80 .40
Home Economics .35 .48
Statistics .04 .20
General Math .84 .37
Shop Math .18 .39
Age 19.63 1.98
PEI 2.35 2.16
PDA 4.39 3.37

1
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Table A 120. Conehltion Matrix of the Independent Va

Independent Gen
Vaiable Mech Adm Gen Elee AFQT Ed Al; Bin Math Chem Sci Ge nr Jou

Mechanical 1.00 .02 .31 .60 .40 -.07 .03 -.04 -.08 .04 .01 .07 -.02

Administrative 1.00 .51 .21 .43 .00 .26 .13 -.01 .21 .02 .29 .05

General i.00 .55 .82 -.10 .24 .11 -.04 .25 .01 .31 .05

1.00 .72 -.11 .17 .01 -.07 .17 .00 .24 .00

AFQT 1.00 -12 .23 .09 -.07 .24 -.01 .32 .04

Education 1.00 .05 .07 .02 .06 .02 .05 .02

Algebra 1.00 .22 -.06 .27 .03 .46 .04

Businew Math 
1.00 .02 .21 .01 .22 .05

BsnsMth1.00 -.07 .07 -.09 .04 .

Chemistry 
1.00 .02 40 .05

General Science 
1.00 .012.4 .

Geometry 

1.00 .04 

Journalism 

1.00 

Photography 

! £

Physics
Trigonometry
English
General Business
Driver Training
Home Economics
Statistics
General Math
Shop Math
Age
PEI
PDA

( ________________



*bles forthe 1977 BMTPopulation

Gen Div Home Gen Shop
91D Physes Thg Engi Bus Trg Eco Slt Math Nat Age PEI PDA

.00 .09 .07 -.02 -.10 .13 -.16 .00 .04 .19 -.01 -.02 .08

.05 .15 .23 .07 .04 .04 .05 .09 .00 -.03 .10 -.10 -.13

.05 .18 .25 .05 -.02 .07 -.03 .09 -.01 .01 .17 -.04 -.06

.02 .18 .22 .00 -.08 .09 -.10 .05 .02 .12 .05 -.03 -.02

.05 .20 .27 .04 -.06 .08 -.04 .09 .00 .04 .13 -.03 -.06

.02 .04 .05 .11 .02 .05 .02 .02 .02 -.02 .07 -04 -.13

.05 .17 .23 .09 -.04 .04 .00 .07 -.09 .02 .01 -.10 -.16

.08 .08 .11 .12 .00 .03 .03 .05 .00 -04 .06 -.07 -.11

.03 -.03 -.05 .02 .27 .02 .07 .13 .09 .07 .08 .01 .00

.11 .37 .39 .06 -.06 .02 -.02 .13 .02 -.01 .08 -.08 .16

.04 .01 .02 .10 .05 .00 .03 .05 .24 .07 .08 -.01 -.01

.08 .29 .42 .08 -.06 .06 -.03 .11 .00 .02 .06 -.10 -.17

.05 .02 .01 .04 .06 .05 .07 .06 .02 .01 .00 -.01 -.02
1.00 .09 .09 .01 .01 .01 .02 .09 .03 .02 .10 -02 -.04

1.00 .41 .03 -.05 .01 -.05 .14 .05 .06 .08 -.04 -.11
1.00 .04 -.05 .03 -.04 .18 .08 .06 .09 -.07 -.14

1.00 .03 .07 .03 .02 .06 .01 .00 -.05 -.07
1.00 .02 .08 .10 .05 -.01 .07 .01 -.02

1.00 .05 .00 .01 .00 -.06 .00 -.02
1.00 .02 .02 .04 .00 .03 -.02

1.00 .06 .05 .15 -.02 -.05
1.00 .08 .08 -.01 .00

1.00 .00 -.01 .01
1.00 -.01 -.11

1.00 .64
1.00

OE

Ci
I



Tab le A 12 1. Diatibution of the NavigatoirAFOQT
Scores for the FY74 Population

Undeigmdulam Piot Taihiee
Fabag in Scown he rval

rercendle) Number Percent

<30 240 11.5
30-39 207 9.9

40-49 182 8.7I
50-59 233 11.2
60-69 210 10.1
70-79 243 11.7
80-89 340 16.3
90-99 426 20.5

Table A] 122. Dhtaihution of the Officer A1FDQT
Scores for the FY74 Population

Undeignduste Mbt Miihis
Fabang i Scown hfrrval

Scor nsereal
4%ee) Number Percent

<30 152 7.3
30-39 236 11.3
40-49 209 10.0
50-59 235 11.3
60-69 295 14.2
70-79 246 11.8
80.89 267 12.8

9099441 21.2

Table A 12 3. Distibtaton of the Pilot AFOQT
Scores for the FY74 Population

Undeigmduale Mot Miunees

SeenAulr"IFalh i Scorn hInarval

0%'enee) Number Pemnt

<30 78 3.7
30-39 161 7.7
40-49 193 9.3
50-59 168 8.1
60.69 271 13.0
70-79 319 15.3
80.89 320 15.4
90-99 571 27.4
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Table 4124. DMihutiop of Age at Enkuuce to
UPT Ilr the FY74 Popula tion

Age (Team) Number Peitent

<22. 116 5.6
22-24 1,615 77.6
25-27 349 16.8
28-30 1 0.0

Table A4125. Diswriution of Academic Backgmund
for the FY74 Populstdon

1 0

Number Pewent Number Pemeent

647 31.1 1,434 68.9

Table A4126. Dietrbution of Martial Statu
for the FY74 Population

1 0

Number Pezeent Number Pement

1,141 54.8 940 45.2

Table A412 7. DIstiutidon of Source of Comumiuaon
Lwr the FY74 population

1 0

Num~ber Pemeent Number Peleem:

1,104 53.1 977 46.9
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Table A 128. Dbfitudon of PW~r Service
Ifi de FY74 Pepulmion

1 0

Number Neceut Number Poscoem

188 9.0 1,893 91.0

Table A 129. Means and Siandaid Devions of die Independent
Vaubbles (Dr die FY74 Populatlion

Independent Vadebhe mean SD

Navigator 62.35 24.891
Officer 63.17 23.13
Pilot 69.18 21.61
Age 23.53 1.39

Prior Service .09 .29
Marital .55 .50
Source of Commisson .53 .50

Table A 130. Cotsekihn Mauh of die Independent
Vatiobba ifirife FY4 Popuhbdn

hd~eudst r Academic Medal Seam. of
Vallahic Naatr Oscar Fi Age Service Bachgzooumd Same Commission

Navigator 1.00 .52 .50 -.04 -.07 M3 -.06 -.07
Officer 1.00 .31 .07 .03 .16 .04 -. O20
pilot 1.00 .12 .02 .11 .00 -.26

Ap1.00 S.3 -46 .2 -.42
Prier Service 1.00 4.4 .16 -21
Academic Background 1.00 -.07 .07
Maial States 1.00 %811
Source Of Commision 1.00
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Table A] 31. Distribution of the Navigator AFOQT
Scones fr the FY75 Poputlion

Undergmdamme Plot Thinees

Scow bervlFeb in Scow~ hwmlScorn. Sorn wa1

(Pecenile) Number Pemmi

<30 366 22.6
30-39 151 9.3 3

4049 177 10.9
50-59 192 11.9
60-69 182 11.3
70-79 158 9.8
80-89 160 9.9
90-99 231 14.3

Table A 132. Ditlbution of the Oieer AFOQT
Scores fr the FY75 Population

Undeqmdhue Plot lhuiees
Fallg in Seore bavIl

Scowe berwaI
(Peveendle) Number Peent "

<30 349 21.6
30-39 188 11.6
40-49 161 10.0
5059 172 10.6
60-69 176 10.9
70-79 194 12.0
80-89 184 11.4
90-99 193 11.9

Table A133. Dsvulbuton ofthe Plot AFOQT
Scows br ihe FY75 Population

Uadeomduve Plot Tlbeerovin !. Seen bfMIl
Seem Itoeval
#emenf) Number Paent

<30 104 6.4
30-39 167 10.3
40-49 197 12.2
50-59 153 9.5 I
60.69 192 11.9
70-79 218 13.5
80-89 235 14.5
90-99 351 21.7
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Table A134. Diltilbution of Age at Entmnce to
UPT fhr die FY75 Population

Age (Yean) Number Percent

<22 97 6.0
22-24 1,169 72.3
25-27 350 21.6
28-30 1 0.1

Table A 135. Disltbution of Academic Background
fhr the FY75 Population

10

Number Percent Number Percent

400 24.7 1,217 75.3

Table A 136. Distrution of Matial Status
fr die FY75 Population

! 0

Number Pereent Number Percent

864 53.4 753 46.6

Table A.137. DilbutionofSoufe of Commission

fhr the FY75 Population

1 0

Number Perent Number Peent

1,064 65.8 553 34.2

Table A] 38. Disttiution of Pior Service
for the FY75 Population

! 0

Number percent Number Pecent

217 13.4 1,400 86.6
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Table A 13 9. Means and Sladawd. floyisfis Of the hdePOet
Vailabba br die M5 Popuhiom

WeolnVadable Mesa 8D

Navigator 53.20 27.25
officer 52.93 26.75
Pilot 64.35 23.18
Age 23.72 1.60
Prior Service .13 .34
Academic Background .25 .43

M artal .53 SO0
Source of Commisasion .66 .47

Table A 14 0. Conewmk i alftof &e liadependess
Vadebhes for da MS7 Popuisism

Independent Ztr Aeadmle modal Some o.f
Vallbbk Navluar O&.er Pht Age Sent.. Ueesoo swift Cowmmhbl

Navigator 1.00 61 .As -.01 .0 111 -.02 M0

Officer 1.00 .22 -03 .016 .19 .00 .01

Pilot 1.00 .19 .06 .09 .01 -.2O

Age 1.00 .62 -.01 .24 -.S4

Prior Service 1.00 102 .13 -is6

Acaemic Background 1.00 -M .06

Marital Status 1.00 .09

source of Comminsee 1.00

Tab le A 14 1. D hudoin of die Nav~gasr AFOQT
Seoms fhr die MY6 Popuhisa I

Undeuwl Not I1lbees

Seen hwml Fa.ng In Seen hismil

4%fted) Number Fomtj

<30 256 19.0
30-39 156 11.6
40-49 152 11.3
50-59 168 12.5
60.69 141 10.5
70.79 141 10.5
80-89 143 10.6 I
90-99 188 14.0
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Table A 142. Dite hudun of dte Oleer AFOQT
Scone (o Dh FY76 Population

Usdegmdusa PMe Vlishoe
Fa in Seow bueal

Seem hwmIve
OPeeml&) Number Peeent

<30 310 23.0
30-39 157 11.7
40-49 124 9.2
50-9 139 10.3
60-69 155 11.5
70-79 166 12.3
80-89 128 9.5
90-99 166 12.3

Table Al 43. Dbmieuluon of die Pilot AFOQT
Scone 16 dhe FY76 Popuktio

Undeqmdus Plbee
Faing I Son blel

Seem nbeml
#meieNd) Number Peet

<30 93 6.9
jZ30-39 164 12.2

40-49 180 13.4
50-59 134 10.0
60-69 163 12.1
70-79 210 15.6
80-89 170 12.6
90-9 231 17.2

Table A144. Db udon of Age at Emmnee t
UPT hr d FY76 Populbdn

AV (ITem) Number Fb.es

<2 42 3.1
22-24 1,079 80.2
25-27 221 16.4

3 0.2
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Table A 145S. Dis Iuion of Academul Background
hr the FY6 Population

Number Percent Number Fuees

374 27.8 971 72.2

Table A 14 6. Dialbudo~n of MawIta Siwas

hbr the FY76 Populaton

Number Fset Number Pleseess

760 58.0 565 42.0

Table A 147. Dbulhution of Source of Comnasson
hr dhe FY6 Populaton

Number Percent Number Fewest

1,233 91.7 112 8.3

Tab le A 14 8. Die &Sudan ofPrior Service
har The FY76 Populaton

Number Fbeuet Number Pepeost

168 12.5 1,177 87.5
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Table A149. Means and Standar Deviaiom of he Independent
VaashlHe br die FY76 Popuklion

Ihdepedent Vadabb Mean SD

Navigator 54.11 26.62
Officer 52.32 26.84

Pilot 61.76 22.89
Age 23.69 1.46

Prior Service .12 .33
Academic Background .28 .45

M arital .58 .49

Source of Commission .92 .28

Table A 150. Conekon Makxx of de Independent
Vadables for the FY76 Population

Indepedent Pior Academic Madilo Soeure of
1Va 16b Navigator O1er Pilot Age Service Bacgrnind Soms Comsissin

Navigator 1.00 .62 .41 .04 .06 .33 -.01 -.13
Officer 1.00 .20 .02 .08 .24 -.04 12
Pilot 1.00 .14 .09 .14 .07 .og
Age 1.00 .72 -.01 .19 -.Sl
Prior Service 1.00 .01 .12 -.59
Academic Background 1.00 -.02 -.03
Marital Status 1.00 .07
Source of Commission 1.00

Table A1Si. Dimadbulon ofde Navigator AFOQT
Scornes for FY7 Popumtion

Undeqgmduass Pbt Misbees

Faling In Seon Ital

e.nN) mNber ueweat

<30 107 17.7
30-39 56 9.2
4049 78 12.9
50-59 82 13.5
60-69 60 9.9
70-79 52 8.6
80-89 74 12.2
90-99 97 16.0
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Table A152. Dhtdbugon of &he Oeer AFOQT
Scows for the FY77 Populdon

Undeimduat Pot Tifbe..
Febg i Seo nmlSeen banavl

(Pewee) Numlber Peneem

<30 108 17.8
30-39 68 11.2
40-49 57 9.4
50-59 76 12.5
60.69 68 11.2
70-79 78 12.9
80-89 78 12.9
90-99 73 12.0

Table A] 53. Dsbuudion of w t AFOQT
Scows for diw FY77 Popuhade

Uudeismduarn Pbso Trbb.ee

Valg I Seoen baal
Seon bnal
4%reenmi) Number Pene

<30 31 5.1
30-39 55 9.1
40-49 62 10.2
50-59 75 12.4
60-69 85 14.0i
70-79 106 17.5
80-89 82 13.5
90-99 110 18.2

Table A 154. Dkblhuiomn ,fAge at EnAmace ID
UPT fhr U. FY77 PopuhUrn

Age (Vea) Number Penest

<22 3 0.4
22-24 417 68.8
25-27 169 27.9
217 2.8
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Table A 155. DIWd&buon of Acadeisk Bekgtound
hfr tbs FY77 Populatin

1 S

Number Fomem Number Pomet

171 28.2 435 71.8

Table A 156. Db tdudon of Manki Stia
ford FY77 Popukion

1 0

Number Psesem Number Poeet

348 57.4 258 42.6

Table A I 5 7. Dhbtdutdoa of Some of Commissin

fr he FM77 Popuhion

1 0 1
Number Puisent Number penewt

475 78.4 131 21.6

Table A 158. Dbbudiou of PdorSewhke
fr the F717 Pepuliaon

Number Fmen Number 'asnesnt

171 28.2 435 71.8
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Table A]159. Means and Standard Deviatione of the Independent
Varabales forthe FY77 Population

inhdependent VadAbic Mean SD

Navigator 55.59 27.03
Officer 54.91 26.60
Pilot 64.32 21.61
Age 24.47 1.70
Prior Service .28 .45
Academic Background .28 .45
M arital .57 .49

Source of Conmmission .78 .41

Tab le A 16 0. Correlation Matrix of the Independe nt
Vauiables fbr de FY77 Population

Independent Pdhr Academic Machi Sousee of
Variblie Navigator O~eer Pilot Age Service Dackgoand Sulu Comnsalas

Navigator 1.00 .57 .35 .00 .00 .26 -.02 -.09
Officer 1.00 .14 -.04 .01 .14 -.01 .03
Pilot 1.00 .05 .03 .12 .07 -.02
Age 1.00 .79 -.02 .14 1"6
Prior Service 1.00 -.05 .07 .70
Academic Background 1.00 log .02
Marital Status 1.00 -.07
Source of Commission 1.00

Table A 16 1. Disktuton of the Navigator AFOQT
Scoms b~r the FY78 Population

Undegmaduaft P6tflkbmees
Fallig In Scow Intervl

Scan hwweal
'eseeux&) Number Fbemet

<30 9918.3
30-39 75 13.8
40-49 58 10.7
50-59 58 10.7
60-69 52 9.6

70-79 56 10.3
80.89 46 8.5
90-99 98 18.1
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Table Al 62. Distribution of the OfcerAFOQT
Scor bribe FY78 Population

Undesgmduae Pilot Maimees
Fanig h Scorn hteuval

Score alnteal
ernendke) Number Pecent

<30 105 19.4
30-39 51 9.4
40-49 50 9.2
50-59 58 10.7
60-69 64 11.8
70-79 64 11.8
80-89 61 11.3
90-99 89 16.4

Table A 163. Distribution of the Pilot AFOQT
Scors br the FY78 Population

Undegaduate Filot inees
Falag in Scor Interval

Score lmenl
(Pewende) Number Percent

<30 20 3.7
30-39 39 7.2
4049 69 12.7
50-59 46 8.5
60-69 67 12.4 I
70-79 104 19.2
80-89 84 15.5
90-99 113 20.8

Table A164. Distribution of Age at Enrance to
UPTfor the FY78 Population

Age (Year) Number Percent

<22 0 0.0
22-24 416 76.8
25-27 92 17.0
28-30 34 6.3
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Table A] 65. Dismdiuin ofAcademni Backgmund
for die FY78 Popukion

I 0

Number Pewes Number Fest

191 35.2 351 64.8

Table A 166. DfstdbudionofMaralISIams
for the FY78 Populin 1.

1 0

Number Pewcent Number Fewest

278 51.3 264 48.7

Table A 16 7. Dbrhbution of Source of Commission
for ie FY78 Populaton

1 0

Number Pewent Number Pewcent

476 87.8 66 12.2

Table A 168. Disbuion ofPdior Service
fwr the FY78 Populaton

1 0

Number Pewest Number Pewest

127 23.4 415 76.6
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Table A] 69. Means and Standaid Deviations of the Independent

Vanabs for the FY78 Population 1

Navigator 55.01 27.53
Officer 56.07 27.25
Pilot 66.89 21.41
Age 24.14 1.90
Prior Service .23 .42
Academic Background .35 .48
Marital Status .51 .50
Source of Commission .88 .33

Table A 170. Contehtion Mataix of the Independent
Vaiimblec far the FY78 Population

Independent Pier Academki Maii Seurce of
Vatiable Navigator Olker Pilt Age Service Background Status Coassission

Navigator 1.00 .68 .47 .06 .00 .36 -.03 -111
Officer 1.00 .2h .04 .03 .23 -.01 -.09
Pilot 1.00 .13 .08 .14 .06 .10
Age 1.00 .61 -.09 .23 -.6o ~
Prior Service 1.00 .13 .17 1.67
Academic Background 1.00 -06 .11
Marital Statu 1.00 -13
Source of Commissin 1.00
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RIOLT TO
Ann 0Fs TSR 16 JAN 1981

! nfl, Removal of Export Control Statement

. Defense Technical Information Center
Attn: DTIC/DDA (Mrs Crumbacker)
Cameron StationAlexandria VA 22314

1. Please remove the Export Control Statement which erroneously appears
the Notice Page of the reports listed . This statemeni
intended for application to Statement B reports only.

2. Please direct any Questions to AFHRL/TSR, AUTOVON 240-3877.

FOR THE COMMANDER

WENDELL L. ANDERSON, Lt Col, USAF 1 Atch
Chief, Technical Services Division List of Reports

Cy to: AFHRL/TSE
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Errata

First
N1unibher Author Title

AFIIRL-TRO-06 (A|)-AIQI 105) Albert Evaluation of the Capabilities of Several

V' Computeri ed Alorithms to Predict Graduation
from Various Types of Air Force Training

Due to woring errrs which were found in the data film of the Air Force Officer Qualifkation Test -
Forms L. M. and N. all analyses using aptitude scores derived from these test forms which are contained in
the suject technical reports above are considered erroneous.

NANCY GUINN. Tenliiical Director
Manpower and Personn.l Division
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